
7 J < / / . A - ^ ^ - J f ; ?jt+/*cJ 

A f f e c t s P a r t s : 4 b , 10 , AO, 4 1 , 4 2 , 43 
j t r i b u t i o n j G e n e r a l 

UNITED STATES OP AMERICA 
FEDERAL AVIATION AGENCY 

WASHINGTON, D. C. 

Regulation No. SR-422B 

"/It- & 

E f f e c t i v e : 
I s s u e d : 

July 9, 1959 
July 9, 1959 

As p u b l i s h e d i n the 
F e d e r a l R e g i s t e r 
(24 F . R. 5^29) 
J u l y 14, 1959. 

Titls 14—-AERONAUTICS AND 
SPACE 

Chapter I—Federal Aviation A g e n c y 

' R e g u l a t o r y D o c k e t 5 8 ; R e g . S R - 4 2 2 B 1 

-iSCHAPTER A — C I V I L AIR REGULATIONS 

P A R T 4 b— A I R P L A N E A I R W O R T H I 

NESS; T R A N S P O R T C A T E G O R I E S 

P A R T 10—-CERTIFICATION A N D A P 
P R O V A L O F I M P O R T A I R C R A F T 
A N D R E L A T E D P R O D U C T S 

P A R T 4 0 — S C H E D U L E D INTERSTATE 

AIR C A R R I E R CERTIFICATION A N D 

O P E R A T I O N RULES 

P A R T 4 1—C E R T I F I C A T O N A N D O P E R 

A T I O N RULES F O R S C H E D U L E D AIR 

C A R R I E R O P E R A T I O N S O U T S I D E 

T H E C O N T I N E N T A L LIMITS O F T H E 

U N I T E D STATES 

P A R T 4 2— I R R E G U L A R AIR C A R R I E R 

A N D O F F - R O U T E RULES 

P A R T 4 3 — G E N E R A L O P E R A T I O N 

RULES 

Special Civil Air Regulation; Turbine-

P o w e r e d Transport Category Air

planes of Current Design 

Spec ia l C i v i l A i r R e g u l a t i o n No . S R -
422, effective A u g u s t 27. 1957, prescribes 
r e q u i r e m e n t s appl i cable t o t h e t y p e 
c e r t i f i c a t i o n a n d o p e r a t i o n of t u r b i n e - , 
powered t r a n s p o r t category a i rp lanes f o r ; 

•Which & type cer t i f i cate is Issued a f t e r 
Austust 27, 1957. Special C i v i l A i r R e g -

/4b 

ulutson N o . J3R-422A, effective J u l y 2, 
1958, i n c l u d e d s u b s t a n t i v e changes t o 
SR-422 a n d was m a d e appl i cab le t o a l l 
t u r b i n e - p o w e r e d t r a n s p o r t category a i r 
p lanes f o r w h i c h a type c e r t i f i c a t e i s 
issued a f t e r September 30, 1958. 

T h i s Spec ia l C i v i l A i r R e g u l a t i o n 
m a k e s f u r t h e r changes t o t h e a i r w o r t h i 
ness ru les f o r t u r b i n e - p o w e r e d t r a n s p o r t 
ca tegory a i rp lanes t o be appl i cab le t o a l l 
such a i rp lanes f o r w h i c h a t y p e c e r t i f i 
cate is issued a f t e r A u g u s t 29, 1959. 
These changes were proposed i n D r a f t 
Release No . 58-1C (24 F .R. 128) b y t h e 
C i v i l A e r o n a u t i c s B o a r d i n c o n n e c t i o n 
w i t h t h e 1958 A n n u a l A i r w o r t h i n e s s R e 
view. T h e a m e n d m e n t s h e r e i n have 
been adopted a f t e r c a r e f u l c o n s i d e r a t i o n 
o f a l l t h e discuss ion a n d c o m m e n t r e 
ceived t h e r e o n . 

S u b s t a n t i v e a n d m i n o r changes h a v e 
been m a d e t o t h e prov i s i ons o f SR-422A. 
F o r ease i n i d e n t i f i c a t i o n t h e y a r e l i s t e d 
as f o l l o w s ; 

- ( a ) - S u b s t a n t i v e changes : i n t r o d u c 
t o r y p a v a j r a p h s ; 4 T . 1 1 4 ( b ) , <c>, ( d ) , 
( e ) , a n d ( f >; 4 T . 1 1 5 ( d ) ; 4 T . 1 1 7 a ( b ) ; 
4T .120 (a )C3 ) , <b>, a n d ( d > ; 4 0 T . 8 1 ( c ) ; 
4 3 T . 1 K C ) ; a n d i t e m 5 (a ) a n d (b> . 

(b ) M i n o r changes ; i t e m 2 ; 4T.112 
( t i t l e ) , ( b ) ( 1 ) , ( c ) , ( d ) , a n d ( e ) ; 4T.113 
(b) ; 4T .116( i ) ( 4 ) ; 4T .U7<b> (1) a n d 
( 2 ) : 4 T . 1 2 0 ( a ) ; 4 T . 1 2 1 ; 4T . 1 2 2 (d ) ; 
4 T . 1 2 3 ( a ) ; 40T .e2; a n d 40T.83. 

P e r t i n e n t b a c k g r o u n d i n f o r m a t i o n t o 
t h i s r e g u l a t i o n is c o n t a i n e d i n t h e p r e 
ambles t o SR-422 a n d SR-422A . F o l 
l o w i n g is a discussion o f i m p o r t a n t issues 
r e l e v a n t to t h e c h a n g e d prov i s i ons c o n 
t a i n e d h e r e i n . 

O n e of t h e m o s t i m p o r t a n t changes 
b e i n g I n t r o d u c e d concerns t h e r o t a t i o n 
speed Va of t h e a i r p l a n e d u r i n g takeo f f 
(4T .114) . Exper ience g a i n e d i n t h e 

c e r t i f i c a t i o n o f a i r p l a n e s u n d e r t h e p r o 
vis ions o f SR-422 a n d S R - 4 2 2 A ind i ca tes 
t h a t r e l a t i n g Va to t h e s t a l l speed is n o t 
essential a n d m i g h t u n d u l y penal ize a i r 
p lanes w i t h super ior flying qua l i t i es . I t 
has been f o u n d t h a t t h e p r i m a r y l i m i t a 
t i ons o n VR s h o u l d be i n t e r m s of a 
m a r g i n between the a c t u a l l i f t - o f f speeds 
Vr.or a n d t h e m i n i m u m u n s t i c k speed 

V&sv a t w h i c h t h e a i r p l a n e c a n proceed 
sa fe ly w i t h t h e takeof f . T h e prov i s i ons 
c o n t a i n e d h e r e i n r e q u i r e t h a t Vtt speeds 
be es tab l i shed t o be app l i cab le t o takeof fs 
w i t h one eng ine I n o p e r a t i v e as w e l l as 
w i t h a l l engines o p e r a t i n g . T h e Vau 
speeds c a n be establ i shed f r o m f r e e a i r 
d a t a p r o v i d e d t h a t t h e d a t a are v e r i f i e d 
by g r o u n d takeo f f tests . C e r t a i n s a f e 
guards are i n c l u d e d i n c o n j u n c t i o n w i t h 
t h e e s t a b l i s h m e n t o f VR speeds t o ensure 
t h a t takeof fs i n service c a n be m a d e w i t h 
c ons i s t en t sa fety . 

A c h a n g e is b e i n g I n t r o d u c e d t o t h e 
p r o v i s i o n i i i 4T.117a(b> c o n c e r n i n g t h e 
m a n n e r i n w h i c h t h e n e t takeo f f f l i g h t 
p a t h is o b t a i n e d . I n accordance w i t h 
t h i s p r o v i s i o n as c o n t a i n e d i n GR-422A , 
t h e n e t takeo f f flight p a t h w o u l d have a 
negat ive slope t h r o u g h o u t t h e ac ce l e ra 
t i o n segment . S ince t h i s s e g m e n t 
u s u a l l y represents leve l flight easi ly c o n 
t r o l l e d b y re ference t o t h e n o r m a l n i g h t 
i n s t r u m e n t s , a s i g n i f i c a n t r e d u c t i o n i n 
t h e flight p a t h ' s g r a d i e n t w o u l d n o t be 
expected. F o r these reasons, t h e p r o v i 
s i o n is be ing c h a n g e d to p e r m i t a n e q u i v 
a l e n t r e d u c t i o n i n a c c e l e r a t i o n I n l i e u 
o f a r e d u c t i o n i n g r a d i e n t . 

Sec t ion 4T.117a(b ) is b e i n g a m e n d e d 
a d d i t i o n a l l y by c h a n g i n g t h e va lue of 
g r a d i e n t m a r g i n i n t h e n e t f l i g h t p a t h 
f o r t w o - e n g i n e a i r p l a n e s f r o m 1.0 p e r 
c e n t t o 0.8 p e r c e n t . T h e va lue f o r f o u r -
eng ine a i r p l a n e s r e m a i n s 1.0 p e r c e n t . 
D i f f e r e n t i a t i o n i n g r a d i e n t values I n t h e 
n e t flight p a t h be tween t w o a n d f o u r -
engine a i r p l a n e s is c ons i s t en t w i t h t h e . 
d i f f e r e n t i a t i o n I n t h e c l i m b g r a d i e n t s f o r 
t h e takeof f , e n r o u t e , a n d a p p r o a c h 
stages o f flight. S t a t i s t i c a l ana lys i s s u b 
s t a n t i a t e s t h e specif ic r e d u c t i o n o f t h e 
n e t flight p a t h g r a d i e n t t o a va lue o f 0.8 
p e r c e n t . C o r r e l a t i v e l y , a r e - e v a l u a t i o n 
o f t h e c l i m b g r a d i e n t s f o r t w i n - e n g i n e 
a i r p l a n e s i n t h e second s e g m e n t t a k e o f f 
a n d i n t h e a p p r o a c h c l i m b ind i ca tes t h a t 
t h e respect ive va lues s h o u l d be 2.4 p e r 
c e n t a n d 2.1 p e r c e n t , a n d these changes 
are b e i n g m a d e i n 4T.120 <b) a n d ( d ) . 

change Is I n t r o d u c e d i n t h e c o n d i 
t i o n s prescr ibed f o r m e e t i n g t h e c l i m b 

1 



B r o d i c n * I n t h e f i r s t segment takeo f f 
c l i m b (4T .120<a>) , b y changing- t h e 
Bpccd Vt t o t h e speed V t o r . T h e I n t e n t 
o f t h i s r e q u i r e m e n t is t o use t h e speed 
a t w h i c h t h e A i r p l a n e l i f t s off t h e g r o u n d . 
I n E r t - 4 2 2 t h i s B p c e d was cons idered t o 
be Va; however , i n S R - 4 2 2 A a n d i n t h i s 
r e g u l a t i o n t h e speed Vi is a h i n h e r speed 
w h i c h Is reached a t t h e end of t h e t a k e -
o n d is tance a n d no l o n g e r ref lects ithe? 
c o n d i t i o n s p e r t i n e n t t o t h e f i r s t segment 
c l i m b . I n m a k i n g t h i s c h a n g e c o n s i s t 
ent w i t h r e l e v a n t changes i n $ R - 4 2 2 A 
a n d I n t h i s r e g u l a t i o n , n o c o n s i d e r a t i o n 
has been g iven to t h e appropr ia teness o f *cO 
the m i n i m u m c l i m b g r a d i e n t va lues * 
prescr ibed f o r t h e first segment c l i m b . " 
These a r e s u b j e c t t o a l t e r a t i o n I f r e s u l t s 
of f u r t h e r s tud ies so I n d i c a t e . 

T h e r e is b e i n g I n t r o d u c e d i n t h i s r e g u 
l a t i o n t h e concept o f " s t o p w a y s , " t h e 
d e f i n i t i o n o f w h i c h is c o n t a i n e d i n i t e m 
6 ( b ) . S t o p w a y s have been used outs ide ,3 
t h e U n i t e d S t a t e s i n m e e t i n g t h e a c c e l e r - ^ t 
a te - s top d is tances I n case o f a b o r t e d i f 
takeof fs . T h e y ar c considered t o r e s u l t * 
i n m o r e p r a c t i c a l operations ' . I n o r d e r 
to ensure t h a t t h e y c a n be used w i t h o u t 
d e t r i m e n t a l ef fects .oh sa fe ty , a p r o v i s i o n 
is b e i n g i n c l u d e d i n 4T .115 (d ) r e q u i r i n g 
t a k i n g I n t o a c c o u n t t h e sur face c h a r a c 
te r i s t i c s o f t h e s topways t o be used i n 
s c h e d u l i n g t h e acce lerate -s top d istances 
I n t h e A i r p l a n e . F l i g h t M a n u a l . 

I n c o n j u n c t i o n w i t h t h e I n t r o d u c t i o n 
o f s topways . t h e r e , a r e changes b e i n g 
m a d e i n t h e d e f i n i t i o n o f a " c l e a r w a y " 
t i t e m 5 ( a ) ) . O n e o f t h e changes is t o 
Specify t h a t a c l earway begins a t t h e 
end o f the r u n w a y w h e t h e r or n o t a s t o p -
way i s be ing used . O f t h e o t h e r changes, 
t h e m o s t s i g n i f i c a n t one expresses t h e 
c l e a r w a y I n t e r m s of a c l e a r w a y p l a n e 
a n d p e r m i t s t h i s p lane t o have a n u p 
w a r d elope o f 1.25 p e r c e n t . I n effect, 
t h i s change w i l l a l l o w . I n some cases, use 
o f c l earways w h i c h w o u l d n o t be a l l owed 
u n d e r t h e d e u n i t i o n i n S R - 4 2 2 A because 
o f r e l a t i v e l y s m a l l obstacles o r s l i g h t l y 
e l o p i n g t e r r a i n . (See also 40T.81(c) a n d 
43T.11CC).) 

T h e r e are also I n c l u d e d I n t h i s r e g u l a 
t i o n a n u m b e r o f m i n o r , e d i t o r i a l , o r 
c l a r i f y i n g changes . 
, D r a f t Release No. 58-1C I n c l u d e d a 
proposa l f o r e x p a n d i n g l a t e r a l obstaole 
c learances i n t h e takeo f f f l i g h t p a t h . 
S tud ies I n d i c a t e t h a t some e x p a n d i n g 
l a t e r a l c learances are necessary f o r 
sa fety I n o p e r a t i o n s w i t h a l l t u r b i n e -
p o w e r e d a i r p l a n e s . • I t appears , t h e r e 
f o r e , t h a t a n a p p r o p r i a t e r u l e s h o u l d be 
m a d e a p p l i c a b l e n o t o n l y t o a i r p l a n e s 
c e r t i f i c a t e d i n accordance w i t h t h i s r e g 
u l a t i o n , b u t a l so t o those c e r t i f i c a t e d In. 
accordance w i t h S R - 4 2 2 a n d S R - 4 2 2 A . 
A c c o r d i n g l y , n o change Is b e i n g m a d e i n 
t h i s r e g u l a t i o n t o t h e l a t e r a l obstacle 
c learance prov i s i ons , i n s t e a d , a Not i ce o f 
Proposed R u l e M a k i n g is n o w b e i n g p r e 
p a r e d t o a m e n d S R - 4 2 2 , SR-422A , a n d 
t h i s r e g u l a t i o n , t o ' r e q u i r e expand ing , 
l a t e r a l obstac le c learances f o r a l l a i r 
p lanes c e r t i f i c a t e d t h e r e u n d e r . 

T h i s S p e c i a l C i v i l A i r R e g u l a t i o n is n o t 
' I n t e n d e d t o c o m p r o m i s e t h e a u t h o r i t y 
' o f t h e A d m i n i s t r a t o r u n d e r 5 4b.10 t o 
impose, such spec ia l c o n d i t i o n s as are 
f o u n d necessary i n a n y p a r t i c u l a r case 
t o a v o i d u n s a f e d e s i g n . f e a t u r e s a n d 
o t h e r w i s e t o ensure e q u i v a l e n t sa fe ty . 

I n t e r e s t e d persons have been a f f o r d e d 
a n o p p o r t u n i t y to p a r t i c i p a t e i n t h e m a k 
i n g of t h i s r e g u l a t i o n (24 F . R . 1 2 8 ) , a n d 
due c o n s i d e r a t i o n has been g i v e n t o a l l 
r e l e v a n t m a t t e r presented . 

T h i s r e g u l a t i o n docs n o t r e q u i r e c o m 
p l i a n c e u n t i l a f t e r A u g u s t 29, 1959; 
however , since a p p l i c a n t s f o r a type c e r 
t i f i c a t e f o r t u r b i n e - p o w e r e d t r a n s p o r t 
ca tegory a i r p l a n e s m a y elect t o s h o w 
c o m p l i a n c e w i t h t h i s r e g u l a t i o n be fore 
t h a t d a t e , i t Is b e i n g m a d e ef fect ive 
I m m e d i a t e l y . 

I n c o n s i d e r a t i o n o f t h e f o r g o i n g , t h e 
f o l l o w i n g Spec ia l C i v i l A i r R e g u l a t i o n is 
h e r e b y . p r o m u l g a t e d t o become ef fect ive 
i m m e d i a t e l y : 
"* C o n t r a r y provis ions of t h e C i v i l A i r R e g u 
l a t i o n s n o t w i t h s t a n d i n g , a l l t u r b i n e - p o w e r e d 
t r a n s p o r t category a i r p l a n e s l o r w h i c h a typo 
cert i f icate i s I ssued a l t e r A u g u s t 29, 1959, 
s h a l l c o m p l y w i t h t h e fo l lowing r e q u i r e - i 

i h c n t s . A p p l i c a n t s for a type cert i f icate for 
" a t u r b i n e - p o w e r e d t r a n s p o r t category a i r 
p l a n e m a y elect a n d are a u t h o r i z e d to m e e t 
t h e r e q u i r e m e n t s of t h i s S p e c i a l C i v i l A i r 
R e g u l a t i o n prior to A u g u s t 20", 1959,, I n w h i c h 
case however , a l l o l t h e f o l l o w i n g p r o v i s i o n s 
m u s t be c o m p i l e d w i t h . 

1. T h e provis ions of P a r t 4b o f t h e C i v i l 
A i r R e g u l a t i o n s , effective o n the d a t e of a p 
p l i c a t i o n for t y p e cert i f icate : a n d s u c h of t h e 
p r o v i s i o n s o f i l l s u b s e q u e n t a m e n d m e n t s to 
P a r t 4b, I n effect prior t o A u g u s t 27, 1067, 
a s t h e A d m i n i s t r a t o r f inds necessary to e n 
s u r e t h a t t h e level of Safety of t u r b i n e -
p o w e r e d a i r p l a n e s Is e q u i v a l e n t t o t h a t g e n 
e r a l l y I n t e n d e d by P a r t 4b. 

2. I n l i e u o f 5 3 4b .HO t h r o u g h 4 b . l 2 6 . 
4b. 183, a n d 4b.743 of P a r t 4b of t h e C i v i l - A i r 
R e g u l a t i o n s , t h e f o l l o w i n g s h a l l bo a p p l i 
c a b l e : 

F E S F O E M A N C E 

4 T . 1 1 0 General, ( a ) T h e p e r f o r m a n c e o f 
t h e a i r p l a n e B h a l l bo d e t e r m i n e d a n d s c h e d 
u l e d I n a c c o r d a n c e w i t h , a n d s h a l l m e e t t h e 
m i n i m a prescribed by, t h e provis ions o f 
§5'4T.HO t h r o u g h 4 T . I 2 3 . T h e p e r f o r m a n c e 
l i m i t a t i o n s , I n f o r m a t i o n : a n d o t h e r d a t a s h a l l 
b e g i v e n I n a c c o r d a n c e w i t h 5 4T.743. 

( b ) U n l e s s o therwise specif ical ly p r e 
s c r i b e d , t h e p e r f o r m a n c e s h a l l c o r r e s p o n d 
w i t h a m b i e n t a t m o s p h e r i c c o n d i t i o n s a n d 
e t l l l a i r . H u m i d i t y s h a l l be a c c o u n t e d for a s 
specif ied i n p a r a g r a p h ( c ) of t h i s s e c t i o n , 

( c ) T b e p e r f o r m a n c e as affected by engine 
power a n d / o r t h r u s t s h a l l be based o n a r e l a 
t ive h u m i d i t y of 80 p e r c e n t a t a n d below 
s t a n d a r d t e m p e r a t u r e s a n d on 34 p e r c e n t at 
B n d above s t a n d a r d t e m p e r a t u r e s p l u s 50* F. 
B e t w e e n these two t e m p e r a t u r e s t h e re lat ive 
h u m i d i t y s h a l l v a r y l i n e a r l y , 

( d ) T h e p e r f o r m a n c e s h a U correspond 
W i t h t h e p r o p u l s i v e t h r u s t ava i lab le u n d e r 
t h e p a r t i c u l a r a m b i e n t a t m o s p h e r i c c o n d i 
t i o n s , t h e p a r t i c u l a r flight c o n d i t i o n , a n d t h e 
r e l a t i v e h u m i d i t y specified I n p a r a g r a p h ( c ) 
of t h i s sect ion . T h e avai lab le p r o p u l s i v e 
t h r u s t s h a l l correspond w i t h engine power 
a n d / o r • t h r u s t n o t exceeding" t h e a p p r o v e d 
power a n d / o r t h r u s t less t h e l n s t o l l a t l o n a l 
losses a n d less t h e power a n d / o r e q u i v a l e n t 
t h r u s t absorbed b y t h e accessories a n d s e r v 
ices a p p r o p r i a t e to t h e p a r t i c u l a r a m b i e n t 
a t m o s p h e r i c c o n d i t i o n s a n d t h e p a r t i c u l a r 
flight c o n d i t i o n . 

4T.111 Airplane configuration, speed, 
power, and/or thrust; general, ( a ) T h e a i r 
p l a n e c o n f i g u r a t i o n ( sot t ing o f w i n g a n d 
c o w l flaps, a i r b r a k e s , l a n d i n g gear, p r o p e l 
l e r , eta.), d e n o t e d respect ively as t h e takeoff, 
e n r o u t e , a p p r o a c h , a n d l a n d i n g c o n f i g u r a 
t i o n s , s h a l l b e se lected b y t h e a p p l i c a n t 
except as o t h e r w i s e p r e s c r i b e d . 

( b ) I t s h a U b e acceptable t o m a k e t h e 
ftlrp!ane c o n f i ; * u T E t I o n a v a r i a b l e w i t h w e i g h t , 
a l t i t u d e , a n d t e m p e r a t u r e , v » c a c x t o a t f o u n d 

b y t h o A d m i n i s t r a t o r to bo c o m p a t i b l e with, 
o p e r a t i n g procedures r e q u i r e d I n a c c o r d a n t 
w i t h p a r a g r a p h (c> of t h i s s e c t i o n . 

(0) I n d e t e r m i n i n g t h e accelerato-t 
d i s t a n c e s , takeoff flight p a t h s , takeoff d i s 
t a n c e s , a n d l a n d i n g d i s t a n c e s , • c h a n g e s i n 
t h e a i r p l a n e ' s c o n f i g u r a t i o n a n d speed, a n d 
i n the power a n d / o r t h r u s t s h a l l be i n a c 
c o r d a n c e w i t h procedures e s t a b l i s h e d by t h e 
a p p l i c a n t for the operat ion of t h o a i r p l a n e 
I n service, except as otherwise p r e s c r i b e d . 
I n a d d i t i o n , procedures s h a l l be eatabl l shed 
for tho execut ion of boJKcd l a n d i n g s a n d 
mlnficd approached (WaOClrited w i t h the c o n 
d i t i o n s prescribed I n 55 4T.119 a n d 4 T . 1 2 0 ( d ) . 
respect ive ly . A l l procedures s h a U c o m p l y 
w i t h t h e provis ions of s u b p a r a g r a p h s ( 1 ) 
t h r o u g h (3) o l t h i s " p a r a g r a p h . 

(1) T h o A d m i n i s t r a t o r s h a l l find t h a t t h o 
p r o c e d u r e s c a n be c o n s i s t e n t l y e x e c u t e d l a 
s e r v i c e by crews of average s k i l l . 

(2) T h e procedures s h a l l n o t Involve m e t h 
ods or tho use of devices w h i c h h&vo n o t 
b e e n proven to be safe a n d re l iab le . 

(3 ) A l l o w a n c e s h a l l be m a d e for s u c h t i m e 
delays I n tho e x e c u t i o n of the procedures a s 
m a y be reasonably expected to occur d u r i n g 
service . 

4T.112 Stalling and m i n i m u m c o n t r o l 
speeds, ( a ) T h e speed V , s h a l l denote t h o 
c a l i b r a t e d s t a l l i n g speed, o r t h e m i n i m u m 
steady f l ight speed a t w h i c h t h e a i r p l a n e i s 
c o n t r o l l a b l e , I n k n o t s , w i t h : 

( f ) Zero t h r u s t at tho s t a l l i n g speed, o r 
e n g i n e s I d l i n g a n d t h r o t t l e s c losed if i t i s 
s h o w n t h a t t h e r e s u l t a n t t h r u s t h a s n o 
apprec iab le effect o n t h e s t a l l i n g speed; 

(2 ) I f appl icable , propel ler p i t c h c o n t r o l s 
I n tho pos i t ion necessary for c o m p l i a n c e w i t h 
s u b p a r a g r a p h (1 ) of t h i s p a r a g r a p h ; t h e 
a i r p l a n e i n a l l o t h e r respects (flaps, l a n d i n g 
gear, etc . ) I n tho p a r t i c u l a r c o n f i g u r a t i o n 
c o r r e s p o n d i n g ' w i t h t h a t i n c o n n e c t i o n w i t h 
w h i c h Vt Is b e i n g u s e d ; 

( 3 ) T h e w e i g h t of t h e a i r p l a n e e q u a l 
t h e w e i g h t I n c o n n e c t i o n w i t h w h i c h . V. 
b e i n g u s e d to d e t e r m i n e c o m p l i a n c e w i t h -
p a r t i c u l a r r e q u i r e m e n t ; 

(4) T h e c e n t e r of gravity i n t h e m o s t u n 
favorable p o s i t i o n w i t h i n t h e a l l o w a b l e 
r a n g e . 

( b ) T h e s t a l l speed defined I n t h i s s e c t i o n 
s h a l l be the m i n i m u m speed o b t a i n e d i n 
flight tests c o n d u c t e d i n a c c o r d a n c e w i t h 
t h e procedure of s u b p a r a g r a p h s (1) a n d (2) 
of t h i s p a r a g r a p h . 

( 1 ) W i t h t h e a i r p l a n e t r i m m e d for s t r a i g h t 
flight a t a speed c h o s e n by tho a p p l i c a n t , 
b u t n o t less t h a n 12 V, n o r greater t h a n 
1.4 y t , a n d f r o m a speed sufficiently above 
t h e s t a l l i n g speed to e n s u r e s teady c o n d i 
t i o n s , t h e elevator c o n t r o l s h a l l be a p p l i e d 
a t a r a t a s u c h t h a t t h e a i r p l a n e speed r e d u c 
t i o n does not exceed 1 k n o t per s e c o n d . 

(2) D u r i n g the test prescr ibed I n s u b p a r a 
g r a p h ( i ) of t h i s p a r a g r a p h , t h e f l ight c h a r 
a c t e r i s t i c s provis ions of J 4b, lC0 of P a r t 4b 
of t h e C i v i l A i r R e g u l a t i o n s s h o l l be c o m p i l e d 
w i t h . 

( c ) T h e m i n i m u m c o n t r o l speed VMC, I n 
t e r m s of c a l i b r a t e d a i r speed, s h a l l be d e t e r 
m i n e d u n d e r t h e c o n d i t i o n s specif ied I n t h i s 
p a r a g r a p h so t h a t , w h e n t h e c r i t i c a l e n g i n e 
I s s u d d e n l y m a d e i n o p e r a t i v e a t t h a t speed , 
•it i s possible, to recover c o n t r o l of tho a i r 
p l a n e w i t h t h e e n g i n e BtUl Inoperat ive a n d 
to m a i n t a i n i t i n s t r a i g h t flight a t t h a t speed, 
e i t h e r w i t h zero yow or , at t h e o p t i o n of t h e 
a p p l i c a n t , w i t h a n a n g l e of b a n k n o t l a 
excess of G degrees, V u a s h a l l n o t exceed 
1.3 V, w i t h ; 

( 1 ) E n g i n e s o p e r a t i n g at tho r n s j a r r n i m 
a v a i l a b l e takeoff t h r u s t a n d / o r p o w e r ; 

( 2 ) M a x i m u m s e a l e v e l takeoff w e i g h t ot 
s u c h , l e s s e r w e i g h t . a s migb.t b e necessary to 
d e m o n s t r a t e .V^, 

( 3 ) T h e •airplane i n t h e m o s t crtuc&l ts* 
off c o n f i g u r a t i o n e x i s t i n g a long t h e fil 
p a t h after t h e a i r p l a n e becomes a i r b o n i v , 
e s c e p t t h a t t h e l a n d i n g gear Is r e t r a c t e d ; 

( 4 ) T h e a i r p l o a e - ' t r i m m e d -for takeoff; 
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(5) T h e airplane- Airborne a n d the g r o u n d 
effect negligible : 

f6 ) T h e center o f gravity i n the most t i n 
s' -afrtc posi t ion ; 

I n d e m o n s t r a t i n g the m i n i m u m speed 
specif ied I n p a r a g r a p h ( c ) of t h i s s e c t i o n , 
t h o r u d d e r force required to m a i n t a i n c o n 
trol s h a l l n o t exceed 1BD p o u n d s a n d It shri l l 
n o t be necessary to reduce t h e power a n d / o r 
t h r u s t of t h e operative c n g i u e ( s ) . 

(e( D u r i n g r e c o v e r y from t h e m a n e u v e r 
specified i n p a r a g r a p h ( c ) of t h i s s e c t i o n , t h e 
a i r p l a n e s h a l l n o t w u m c a n y dangerous 
a t t i t u d e , n o r s h a l l I t require, e x c e p t i o n a l 
s k i l l , s t r e n g t h , ° ' a ler tness o h t h e p w t at 
t h e p i l o t to prevent a change of h e a d i n g 
t n excess of 20 degrees before recovery ls 
complete . 

4T .J13 Takeoff; gencrat. ( a ) T h e takeoff 
d a t a i n §§4T.1I4 t h r o u g h 4T.117 s h a l l be 
d e t e r m i n e d u n d e r t h e c o n d i t i o n s of s u b 
p a r a g r a p h s (1 ) a n d (2) of t h i s p a r a g r a p h , 

(1 ) A t a l l weights , a l t i tudes , a n d a m b i e n t 
temperatures , w i t h i n the o p e r a t i o n a l l i m i t s 
es tabl i shed by the a p p l i c a n t for the a i r p l a n e . 

(2 ) I n t h e conf igurat ion for t a k e o S (see 
S 4 T . n i ) . 

(b ) Takeoff d a t a s h a l l be based o n a 
Bitiooth, d r y , h a r d - s u r f a c e d r u n w a y a n d s h a l l 
be d e t e r m i n e d I n s u c h a m a n n e r t h a t r e p r o 
d u c t i o n of t h e performance docs n o t r e q u i r e 
exceptional s&lll or alertness o n tiie p a r t of 
the pilot. In the case of seaplanes or float 
p l a n e s , t h e takeoff surface s h a l l bo s m o o t h 
water , w h i l e for b i p l a n e I t s h a l l bo s m o o t h , 
dry snow. I n a d d i t i o n , t h e taXecft d a t a s h a l l 
I n c l u d e operat ional c o r r e c t i o n factors I n a c 
cordance w i t h s u b p a r a g r a p h s (1) a n d (2) of 
t h i s paragraph. l o r w i n d a n d for r u n w a y 
gradients , w i t h i n t h e operat ional l i m i t s es» 
t a b l l s h e d by the a p p l i c a n t for t h e a i r p l a n e , 

(1) Not more t h a n 50 p e r c e n t of n o m i n a l 
•wind c o c p o n e n t j a long tho t a k c a " p . i th 
opposite t J tho d i r e c t i o n of tafceotr, a n d n o t 
less t h a n 150 percent of n o m i n a l w i n d c o m -
r ' " ' « n t s a long tho takeoff p a t h f a t h e d i r e c -

of takeoff. 
.n ) Effective r u n w a y gradients . 

4T.114 Takeoff speeds, ( a ) T h o c r i t i c a l -
eng' .ne-fnlture spec<i Vit tn t e r m s of c a l i 
brated a ir speed, s h a l l be selector! by t h o 
a p p l i c a n t , b u t s h a l l n o t be less t h a n the 
m i n i m u m spued a t w h i c h c o n t r o l l a b i l i t y by 
p r i m n r y s-erodyn.- .mlc controls alone I s d e m 
onstrated d u r i n g the takeoff r u n to be a d e 
q u a t e to p e r m i t proceeding safely w i t h t h e 
takeoff usin£ average p i l o t i n g s k i l l , when the 
c r i t i c a l engine Ls s u d d e n l y m a d e Inoperat ive . 

( b ) T b o m i n i m u m taknoff safety speed 
^3roin- ' n terras of c a l i b r a t e d a ir speed, s h a l l 
n o t be Jess t h a n : o^-JL^-t^— ey<y<r-/~ 

( I ) 1.2 V , for t w o - e n g i n e , p r o p e l l e r - d r i v e n 
a lrp lnnes a n d for a irp lanes w i t h o u t propel lers 
w h i c h have no provisions for o b t a i n i n g a 
s igni f icant r e d u c t i o n I n t h e o n c - e n g l n c -
Inoperat lve p o w e r - o n s t a l l i n g speccL-^ f ^ t c / . 

(21 1 1 5 V , for propetlcr^tLrttTii i a irp lanes 
h s v l n p more t h a n ivro - tr f ig iura a n d for a i r 
p l a n e s w i t h o u t propellers w h i c h h a v e - p r o v i 
s ions for o b t a i n i n g a s igni f icant r e d u c t i o n 
it i the o n e - e n g l n e - t n o p e r a U v e p o w c r - o n 
S t a l l i n g sjvierl; 

(3) 1.10 t imes the m i n i m u m contro l speed 
VMC-

f c ) T h e takeoff sufety speed V j . In term3 o f 
c a l i b r a t e d a ir speed, s h a l l bo D e l e c t e d by t h e 
a p p l i c a n t so i s to p e r m i t the gradient of 
c l i m b r e q u i r e ^ ( n 5 4 T . l 3 0 f b ) . but I t o h a l ! 
n o t be Jess t h a n : 

(1 ) T h e speed V J m , n . 
(2 ) T h e rotat ion npt.-cd F n (see p a r a g r a p h 

( e ) of this s e c t i o n ) p l u s t h e I n c r e m e n t l u 
speed a t t a i n e d prior to r e a c h i n g a h e i g h t or 
35 feet above the takeoff sur face I n c o m 
p l i a n c e w i t h 5 4 T . l i e ( o ) . 

( d ) T h e m i n i m u m u n s t i c k speed VMV. i n 
termo of c a l i b r a t e d a ir speed, B h a l l to the 
r' »«id a t a n a above w h i c h tho a i r p l a n e c a n 

l a d e to l i ft eff tbo g r o u n d a n d to c o h -
. . J O tho takeoff w i t h o u t d i s p l a y i n g any 
b&zardous c h a r a c t e r i s t i c s . V^y speeds Bhall 

be selected by t h e a p p l i c a n t for the a l l -
e n g i n e s - o p e r a t i n g a n d the o n e - e n g i n c - J n o p -
e r a l l v e c o n d i t i o n s . I t s h a l l bo acceptable 
to es tabl i sh t h e V M r j speeds f r o m free a ir 
d a t a : Froutrted, T h a t these d a t a a r c verified 
by g r o u n d takeoff testa, 

N O T E : I n c e r t a i n cases, g r o u n d takeoff tests 
m i g h t Involve some takeofTs a t t h e V w ( / 
speeds. 

(e) T h e r o t a t i o n speed V B , i n t e r m s of 
c a l i b r a t e d a ir speed, E h a l l be selected by t h e 
a p p l i c a n t i n c o m p l i a n c e w i t h the c o n d i t i o n s 
of s u b p a r a g r a p h s (1) t h r o u g h (4) of t h i s 
P a r a G r a p h . 

<1) T h e VR speed s n a i l n o t be Ices t h a n : 
(1) T h c s p e c d t ^ ; 
( U ) A speed e q u a l to 105 percent of V « c * 
( H i ) A speed w h i c h p e r m i t s t h e a t t a i n 

m e n t of t h e s p e e d Vi pr ior to r e a c h i n g a 
h e i g h t of 35 feet above t h e takeoff sur face a s 
d e t e r m i n e d i n a c c o r d a n c e w i t h § 4 T . 1 1 6 ( e ) ; 

( I v ) A speed w h i c h , if t h e a i r p l a n e I s 
r o t a t e d a t I ts m a x i m u m p r a c t i c a b l e r a t e , 
w i l l r e s u l t i n a lift-off speed VLOF (sec p a r a 
g r a p h (1) of t h i s s e c t i o n ) n o t less t h a n 
110 p e r c e n t of V l l v I n t h e a i l - e n g l n e s - o p e r -
a t i n g c o n d i t i o n n o r Jess t h a n 105 p e r c e n t of 
Vim i n tho o n e - c n g i n e - l n o p c r a t i v e c o n d i t i o n . 

(2) F o r a n y given set of c o n d i t i o n s 
(weight , c o n f i g u r a t i o n , t e m p e r a t u r e , e t c . ) , a 
s i n g l e va lue of VR speed o b t a i n e d I n a c c o r d 
ance w i t h t h i s p a r a g r a p h s h a l l be used I n 
s h o w i n g c o m p l i a n c e w i t h b o t h t h e o n e -
e n g i n e - i n o p e r a t i v e a n d the a l l - e n g l n e s - o p c r -
a t l n g takeoff provis ions . 

(3) I t s h a l l he s h o w n t h a t t h e o n e - e n g i h e -
lnoperat ive takeoff d i s tance d e t e r m i n e d w i t h 
a r o t a t i o n speed 5 k n o t s less t h a n t h e VB 

speed establ i shed i n accordance w i t h s u b 
p a r a g r a p h s (1) a n d ( 2 ) of t h i s p a r a g r a p h 
does not exceed the c o r r e s p o n d i n g o n e - e n -
g i n e - i n o p e r a t l v e takeoff d is tance d e t e r m i n e d 
w i t h the es tab l i shed VR speed. T h e d e t e r 
m i n a t i o n of tho takeoff d i s t a n c e s e h a i l be 
I n accordance w i t h 5 4T.117(n) ( 1 ) . 

(4) I t s h a l l be d e m o n s t r a t e d t h a t r e a s o n 
a b l y expected v a r i a t i o n s i n service f rom t h e 
takeoff procedures e s t a b l i s h e d by t h e a p p l i 
c a n t f o r t h e o p e r a t i o n ot tho a i r p l a n e (see 
§ 4 T . l l l ( c ) ) (e.g. o v e r - r o t a t i o n of the a i r 
p l a n e , o u t of t r i m c o n d i t i o n s ) , w i l l not r e s u l t 
I n u n s a f e f l ight c h a r a c t e r i s t i c s n o r i n m a r k e d 
Increases I n t h e s c h e d u l e d takeoff d i s t a n c e s 
es tab l i shed In accordance w i t h § 4 T . 1 1 7 ( a ) , 

( f ) T h e lift -off speed V M P , in terms of 
Cal ibrated air speed, ehal l 'be the speed a t 
W h i c h the a i r p l a n e first becomes a i r b o r n e . 

4 T . 1 I 6 Accelctatc-stop distance, ( a ) 
T h e aece lerate -s top d i s t a n c e s h a l l be the s u m 
of t h e f o i l o w i n g : 

(1 ) T h e d l s t a n c a required to accelerate 
the a i r p l a n e f r o m o s t a n d i n g s t a r t to t h e 
s p e e d V,: 

(2) A s s u m i n g t h e c r i t i c a l engine to f a l l 
a t t h e speed Vt. the d i s t a n c e r e q u i r e d to 
b r i n g tho a i r p l a n e to a f u l l stop f r o m tho 
point c o r r e s p o n d i n g w i t h the speed V[ . 

(b ) I n a d d i t i o n to, or i n . l i e u of, w h e e l 
b r a k e s , t h e use of o t h e r b r a k i n g m e a n s s h a l l 
be acceptable i n d e t e r m i n i n g the aecelorate -
B t o p d i s t a n c e , provided t h a t s u c h b r o k i n g 
m e a n s s h a l l h a v e been proven to be safe a n d 
re l iab le , t h a t the m a n n e r of t h e i r e m p l o y 
m e n t is 6 u c h t h a t c o n s i s t e n t r e s u l t s c a n be 
expected I n service , a n d t h a t e x c e p t i o n a l 
s k i l l Is n o t r e q u i r e d to contro l the a l r p a n e . 

( c ) T h e l a n d i n g gear E h a l l r e m a i n e x 
t e n d e d t h r o u g h o u t the accelerate -etop d i s 
t a n c e . ' 

<d) Tf t h e a c c e l e r s t c - s t o p d i s t a n c e ! s i n 
tended to I n c l u d e a stopway w i t h surfaco 
c h a r a c t e r i s t i c s s u b s t a n t i a l l y different f r o m 
those of a s m o o t h h a r d - s u r f a c e d r u n w a y , t h e 
takeoff d a t a s n a i l i n c i u d o operat ional c o r 
r e c t i o n factors for the- a c c e l e r a t e - s t o p d i s 
t a n c e to a c c o u n t for the p a r t i c u l a r surfaco 
c h a r a c t e r i s t i c s of t h e stopway a n d t h e v a r i a 
t i o n s i n s u c h c h a r a c t e r i s t i c s w i t h s e a s o n a l 
w e a t h e r c o n d i t i o n s (1,0., t emperature , r s l r i . 

snow. Ice, e t c . ) , w i t h i n the o p e r a t i o n a l l i m i t s 
es tabl i shed by t h e a p p l i c a n t . 

4T.116 Takeoff path. T h e takeoff p a t h 
s h a l l be cotisidcred to extend frpm the s t a n d 
i n g s t a r t to a p o i n t I n the tukeoH where a 
h e i g h t of 1,500 feet above the takeoff s u r f a c o 
l s , r e a c h e d or to a point I n t h e takeoff where 
t h e t r a n s i t i o n from t h e taJceoff to t h e e n 
route conf igurat ion Is completed a n d a speed 
l s r e a c h e d a t w h i c h c o m p l i a n c e w i t h 5 4T.120 
( c ) l s s h o w n , w h i c h e v e r p o i n t i s a t a h i g h e r 
a l t i t u d e . T h e c o n d i t i o n s of p a r a g r a p h s ( a ) 
t h r o u g h ( l ) ot t h i s s e c t i o n s h a l l apply I n 
d e t e r m i n i n g the takeoff p a t h . 

(ft) T h e takeoff p a t h s h a l l be based u p o n 
p r o c e d u r e s p m e r i b o d i n accordance w i t h 
) 4 T . 1 1 K C ) . 

(b ) T h e a i r p l a n e s h a l l be acce lerated o n 
t h e g r o u n d to t h e speed Vl a t w h i c h p o i n t 
t h e c r i t i c a l engine s h a l l be m a d e i n o p e r a t i v e 
a n d s h a l l r e m a i n i n o p e r a t i v e d u r i n g t h e r e 
m a i n d e r of t h e takeoff. S u b s e q u e n t to a t 
t a i n i n g speed Vi, . t h e a i r p l a n e s h a l l bo 
accelerated to speed V a d u r i n g w h i c h t i m e tt 
s h a l l be p e r m i s s i b l e to I n i t i a t e r a i s i n g tho 
nose gear off the g r o u n d a t a speed n o t less 
t h a n t h e r o t a t i o n speed Vs. 

( c ) L a n d i n g gear r e t r a c t i o n s h a l l not be 
I n i t i a t e d u n t i l the a i r p l a n e becomes a i r b o r n e . 

( d ) T h e slope of t h e a i r b o r n e p o r t i o n of 
t h e takeoff p a t h s h a l l be positive a t a l l p o i n t s . 

( e ) T h e a i r p l a n e s h a l l a t t a i n t h e speed V j 
prior to r e a c h i n g a h e i g h t of 35 feet above 
tho takeoiT . s u r f a c e a n d s h a l l c o n t i n u e a t a 
speed as close as p r a c t i c a l to, b u t n o t less 
t h a n . V3 u n t i l a h e i g h t of 400 feet above t h e 
takeoff sur face i s r e a c h e d . 

( f ) E x c e p t for gear r e t r a c t i o n a n d p r o 
pel ler f e a t h e r i n g , the a i r p l a n e c o n f i g u r a t i o n 
s h a l l n o t be c h a n g e d b e f o r e r e a c h i n g a h e i g h t 
of 400 feet above the takeoff s u r f a c e . 

( g ) A t a l l p o i n t s a long t h e takeoff p a t h 
Btart lng a t the p o i n t w h e r e t h e a i r p l a n e f irst . 
r e a c h e s a. h e i g h t of 400 feet above the takeoff 
sur face , the avai lab le g r a d i e n t of c l i m b Bhal l 
n o t be Jess t h a n 1.2 percent for t w o - e n g i n e , 
a i r p l a n e s ^ a n d 1.7 p e r c e n t for f o u r - e n g i n e . 
a i r p l a n e s ^ f-S/>-ii*!t**4'£fV46.i4.*.'* / K / * * * -

( h ) T h e t a k e o d p a t h s h a l l be determined. / 
e i ther by a c o n t i n u o u s d e m o n s t r a t e d takeoff, ftp 
or a l t e r n a t i v e l y , by s y n t h e s i z i n g f r o m s e g - \_ 
m e n t s the complete takeoff p a t h . 

(1) I f the takeoff p a t h I s d e t e r m i n e d b y 
the segmental m e t h o d , t h e provis ions o f 
s u b p a r a g r a p h s (3 ) t h r o u g h (4) of t h i s p a r a 
g r a p h s h a l l be specif icai ly appl icable . 

(1 ) T h e segments of a segmenta l takeoff 
p a t h s h a l l be c l e a r l y defined a n d s h a l l be 
r e l a t e d to t h e d i s t i n c t c h a n g e s In t h e c o n 
figuration of the a i r p l a n e , to p o w e r a n d / o r 
t h r u s t , a n d i n speed. 

(2) The weight of t h e a i r p l a n e , t h e c o n 
f igurat ion , a n d the power a n d / o r t h r u s t s h a l l 
be c o n s t a n t t h r o u g h o u t e a c h segment a n d 
s h a l l correspond w i t h the m o s t c r i t i c a l c o n 
d i t i o n p r e v a i l i n g i n the p a r t i c u l a r E e g n i e n t . 

( 3 ) T h e s e g m e n t a l flight p a t h s h a l l be 
based o n the a irp lane ' s p e r f o r m a n c e w i t h o u t 
grotmd effect. 

(4) S e g m e n t a l takeoff p a t h d a t a s h a l l be 
c h e c k e d by c o n t i n u o u s d e m o n s t r a t e d t a k e -
offs u p to the p o i n t where t h e a i r p l a n e ' s 
p e r f o r m a n c e is o u t of g r o u n d effect a n d t h e 
a i r p l a n e ' s speed ls s t a b i l i z e d , to e n s u r e t h a t 
t h e s e g m e n t a l p a t h is conservat ive r e l a t i v e 
to t h e c o n t i n u o u s p a t h . 

N O T E : T h e a i r p l a n e u s u a l l y !s considered 
o u t of g r o u n d eflect when. It reaches a h e i g h t 
above the g r o u n d e q u a l to t h e a i r p l a n e ' s 
w i n g s p a n , 

4T.117 Takeoff distance and takeoff r u n , 
( a ) Takeoff distance. T h e takeoi l d i s t a n c e 
s h a l l be the greater of t h e d i s t a n c e s e s t a b 
l i s h e d I n accordance w i t h s u b p a r a g r a p h s (1) 
a n d (2 ) o f t h i s p a r a g r a p h . 

, (1 ) T h e h o r i z o n t a l d i s t a n c e a long t h e 
takeoff p a t h f r o m the s t a r t of the takeoff to 
t h e point where t h e a i r p l a n e a t t a i n s a h e i g h t 
o f 35 feet above the takeoff sur face , as d e t e r 
m i n e d i n a c c o r d a n c e w i t h { 4T,116, 
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(2) A d i s t a n c e e q u a l to 115 percent of tlv_ 
h o r i z o n t a l d i s t a n c e a long the takeoff path' , 
w i t h a ! l engines operat ing , f rom t h e s t a r t of 
the takeoff to t b c p o i n t where the a i r p l a n e 
a t t a i n s a h e i g h t of 35 feet above t h e takeoff 
s u r f a c e , as d e t e r m i n e d b y a procedure c o n i 
s i s t c n t w i t h t h a t es tabl i shed I n accordance 
With § 4T.116. 

( b ) Takeoff run. I f the takeoff d i s t a n c e 
Is I n t e n d e d to I n c l u d e a c learway (sec i t e m 
6 of t h i s r e g u l a t i o n ) , the takeoff r u n s h a l l 
be d e t e r m i n e d a n d s h a l l be tho greater o l 
t h e d is tances es tab l i shed I n a c c o r d a n c e w i t h 
s u b p a r a g r a p h s (1 ) a n d (2) of t h i s p a r a g r a p h . 

(1) T h e h o r i z o n t a l cllatahea alonfi tho 
takeoff p a t h f r o m t h e s t a r t of tho takeoff to 
a p o i n t e q u i d i s t a n t between t h e p o i n t where 
t h e speed V L O F Is r e a c h e d a n d t h e p o i n t 
w h e r e t h e a i r p l a n e a t t a i n s a h e i g h t or 35 i e e t 
above t h e takeoff surface , as d e t e r m i n e d I n 
accordance w i t h § 4T.116. 

(2 ) A distance e q u a l to 115 p e r c e n t of the 
h o r i z o n t a l d i s t a n c e a long t h e takeoff p a t h , 
w i t h a l l engines operat ing , f rom the s t a r t of 
t h e takeoff to a p o i n t e q u i d i s t a n t between t h e 
point where t h e speed V ^ O F ' s r e a c h e d a n d 
t h e p o i n t where t h e a i r p l a n e a t t a i n s a h e i g h t 

, of 35 fcot above the takeoff sur face , as d e t e r 
m i n e d by a procedure c o n s i s t e n t w i t h t h a t 
es tabl i shed I n a c c o r d a n c e w i t h i 4T.116. 

4 T . I 1 7 a Takeoff flight path. (a) T h o 
takeoff flight p a t h s h a l l be considered to 
begin a t n h e i g h t of 35 feet above the takeoff 
surface ot the e n d of t h e takeoff d i s t a n c e as 
d e t e r m i n e d I n a c c o r d a n c e w i t h § 4 T . 1 1 7 ( a ) . 

( b ) T h e n e t takeoff f l ight p a t h d a t a s h a l l 
f\ be d e t e r m i n e d I n s u c h a m a n n e r t h a t they 

represent the a i r p l a n e ' s a c t u a l takeoff flight 
V j l p a t h s , d e t e r m i n e d I n a c c o r d a n c e w i t h 

J B 4T.11C a n d w i t h p a r a g r a p h ( a ) of t h i s s e c -
[!<•» H o n . reduced a t e a c h p o i n t by a g r a d i e n t of 

c l i m b e q u a l to 0.8 p e r c e n t for t w o - e n g i n e 
a i r p l a n e s / a n d e q u a l to 1.0 percent for f o u r -
engine a i r p l a n e s . I t s h a l l bo acceptable to 
a p p l y the prescr ibed r e d u c t i o n i n c l i m b 
g r a d i e n t as a n e q u i v a l e n t r e d u c t i o n I n t h e 
a i r p l a n e ' s a c c e l e r a t i o n a long t h a t port ion of 
t h e a c t u a l takeoff f l ight p a t h where tho a i r 
p l a n e Is accelerated In level f l ight . 

4T.118 C l i m b ; general. C o m p l i a n c e s h a l l 
be s h o w n w i t h the c l i m b r e q u i r e m e n t s of 
SJ 4T.110 a n d 4T.120 a t a l l weights , a l t i t u d e s , 
a n d a m b i e n t t e m p e r a t u r e s , w i t h i n t h e o p e r a 
t i o n a l l i m i t s es tabl i shed by the a p p l i c a n t for 
t h e a i r p l a n e . T h e a i r p l a n e ' s c e n t e r of 
gravi ty Bhall be In t h e m o s t u n f a v o r a b l e 
pos i t ion corresponding w i t h t h e a p p l i c a b l e 
c o n f i g u r a t i o n . 

4T.119 All-enghie-opcratlng landing 
climb. I n t h e l a n d i n g conf igurat ion t h e 
steady g r a d i e n t of c l i m b s h a l l n o t be less 
t h a n 3.2 p e r c e n t , w i t h : 

( a ) A l l engines operat ing a t t h e power 
a n d / o r t h r u s t w h i c h are avai lab le a seconds 
after I n i t i a t i o n of m o v e m e n t of t h e power 
a n d / o r t h r u s t contro ls f r o m the m i n i m u m 
flight idle to t h e takeoff p o s i t i o n ; 

( b ) A c l i m b speed not I n excess of 1.3 V s . 
4T.120 Onc-engine-inopcrative climb, (a) 

Takeoff; landing gear extended. I n t h e c r i t i 
c a l takeoff conf igurat ion e x i s t i n g a l o n g the 
flight p a t h between the points where t h e 
a i r p l a n e reaches tho speed V L O r a n d where 
tho l a n d i n g gear 1B fu l ly r e t r a c t e d , i n a c c o r d 
a n c e w i t h 5 4T.116 b u t w i t h o u t g r o u n d effect, 
the steady g r a d i e n t of c l i m b s h a l l be posit ive 
for t w o - e n g i n e a irp lanes a n d s h a l l not be 
less t h a n * 0.5 p e r c e n t l o r l o u r - e n g i n e a i r -
planes , w i t h : 

(1 ) T h o c r i t i c a l engine inoperat ive , t h e 
r e m a i n i n g c n g l n o ( s ) operat ing at t h e a v a i l 
able takeoff power a n d / o r t h r u s t exist ing i n 
a c c o r d a n c e w i t h 5 4T.116 at t h e t i m e r e t r a c 
t i o n of t h e a i r p l a n e ' s l a n d i n g gear is i n i t i 
a t e d , u n l e s s s u b s e q u e n t l y a more c r i t i c a l 
power operat ing c o n d i t i o n exists along t h e 
flight p a t h p r i o r to tho p o i n t where t h e 
l a n d i n g gear la f u l l y r e t r a c t e d ; 

<3) T h e w e i g h t e q u a l to t h e a i r p l a n e ' s 
WelKht e x i s t i n g I n accordance w i t h S 4 T . U 6 

a t the t i m e r e t r a c t i o n of t h c ' a l r p l a n e ' s I d n d -
^ gear i s i n i t i a t e d ; 
(3 ) T h e speed e q u a l to tho speed V L O F -
<b) Takeoff; landing gear retracted. I n 

t h e takeoff c o n f i g u r a t i o n e x i s t i n g a t tho 
p o i n t of the flight p a t h w h e r e the a i r p l a n e ' s 
l a n d i n g gear Is f u l l y r e t r a c t e d , i n a c c o r d a n c e 
w i t h 5 4 T . I 1 6 b u t w i t h o u t g r o u n d effect, t h e 
s teady g r a d i e n t of c l i m b s h a l l n o t be Jess 
t h a n 2.4 percent for t w o - e n g i n e a i r p l a n e s 
tfrTdJiiot less" thai{ ,3 .0 p e r c e n t for f o u r - e n g i n e 
a i r p l a n e s , w i t h : n-

(1) T h e c r i t i c a l engine i n o p e r a t i v e , t h o 
r e m a i n i n g e n g i n e ( s ) o p e r a t i n g a t t h e a v a i l 
able takeoff power a n d / o r t h r t i i t e x i s t i n g i n 
a c c o r d a n c e w i t h j 4T.110 a t tho t ime tho 
l a n d i n g gear i s f u l l y r e t r a c t e d , u n l e s s s u b s e 
q u e n t l y a m o r e c r i t i c a l power o p e r a t i n g c o n 
d i t i o n exists a long t h e flight p a t h p r i o r to t h e 
p o i n t where a h e i g h t of 400 feet above tho 
takeoff s u r f a c e is r e a c h e d ; 

(2) T h e w e i g h t e q u a l to tho a i r p l a n e ' s 
w e i g h t ex is t ing i n a c c o r d a n c e w i t h £ 4T.116 
a t t h e t i m e the a i r p l a n e ' s l a n d i n g geacVls 
f u l l y r e t r a c t e d ; 

(3) T h o speed e q u a l to t h e speed V j , 
( c ) F i n a l takeoff. I n the e n r o u t e c o n 

f i g u r a t i o n , t h e steady gradient of c l i m b s h a l l 
n o t bo less t h a n 1.2 percent for t w o - e n g i n e 
_o;rp!nnes»and not; less t h a n 1.7 percent for 

engine a i r p l a n e s , a t t h e end of t h e 
takeoff p a t h as d e t e r m i n e d by 5 4T.118, w i t h : 

T h e c r i t i c a l engine i n o p e r a t i v e , t h e 
r e m a i n i n g engine (s) operat ing a t the a v a i l 
able m a x i m u m c o n t i n u o u s power a n d / o r 
t h r u s t ; 

(2 ) T h e weight e q u a l to t h e a i r p l a n e i 

p l r p i t rf o u r -
takeo 

(1> 

( c ) C o n d i t i o n * . I n d e t e r m i n i n g t h e flight 
p a t h s p r e s c r i b e d I n p a r a g r a p h s ( a ) a n d ( b ) 
of t h l H s e c t i o n , tho c o n d i t i o n s of s u b p a r a 
g r a p h s (1) t h r o u g h (4) o£ t h i a p a r a / - * i 
s h a l l apply , 

( 1 ) T h o a i r p l a n e ' s c e n t e r of gravi ty s u e l l 
bo I n t h e m o s t u n f a v o r a b l e p o s i t i o n . 

(2 ) T h e c r i t i c a l e n g l n e ( s ) s h a l l bo i n o p 
erat ive , t h e r e m a i n i n g e n g l n e ( s ) o p e r a t i n g a t 
t h e avai lab le m a x i m u m c o n t i n u o u s power 
a n d / o r t h r u s t . 

(3 ) M e a n s for c o n t r o l l i n g t h e engine c o o l 
i n g a i r s u p p l y s h a l l be i n t h e p o s i t i o n w h i c h 
provides adequate cool ing i n the h o t - d a y 
c o n d i t i o n . 

(4) T h o speed s h a l l be se lected by the a p 
p l i c a n t . 

4T.122 Landing distance. T h e l a n d i n g 
d i s t a n c e s h a l l be t h e h o r i z o n t a l d i s t a n c e r e 
q u i r e d to l a n d a n d to come to a complete 
atop (to a speed of a p p r o x i m a t e l y 3 k n o t s i n 
t h o case of s e a p l a n e s or float p l a n e s ) f r o m e, 
p o i n t a t a h e i g h t of 60 feet above t h e l a n d 
i n g s u r f a c e . L a n d i n g d i s t a n c e s s h a l l be 
d e t e r m i n e d for s t a n d a r d t e m p e r a t u r e s a t a l l 
w e i g h t s , a l t i t u d e s , a n d w i n d s , w i t h i n t h e 
o p e r a t i o n a l l i m i t s e s t a b l i s h e d by t h e a p p l i 
c a n t for t h e a i r p l a n e . T h e c o n d i t i o n s of 
p a r a g r a p h s ( a ) t h r o u g h (g) of t h l 3 s e c t i o n 
s h a l l a p p l y . 

( a ) T h e a i r p l a n e s h a l l be I n the l a n d i n g 
c o n f i g u r a t i o n . D u r i n g the l a n d i n g , c h a n g e s 
I n tho a i r p l a n e ' s c o n f i g u r a t i o n , i n power 
a n d / o r t h r u s t , a n d I n speed s h a l l ho I n a c 
c o r d a n c e w i t h procedures e s t a b l i s h e d by t h e 
a p p l i c a n t for t h e operat ion of t h e a i r p l a n e 
i n serv ice . T h e procedures s h a l l c o m p l y w i t h 

w e i g h t , e x i s t i n g i n . a c c o r d a n c e w i t h 5 4T.116 y , T h e p r o v l s l o n s o f 5 4 T . H l ( c ) 
a t the e n d of t h e takeoff p a t h . \ V \ ( h ) T h o l a n d i n g s h a l l be preceded b y a 

(3 ) T h o speed e q u a l to n o t less t h a n J s teady g l id ing a p p r o a c h d o w n to t h e 6 0 -
1.25 V,. V J l o o t h e i g h t w i t h a c a l i b r a t e d a ir speed of n o t 

( d ) Approach. I n the a p p r o a c h c o n f i g u - V 0 / ^ 8 3 t h a n 1.3 V , . 
r a t i o n c o r r e s p o n d i n g w i t h t h e n o r m a l a l l - \ ( c ) T h e l a n d i n g d i s t a n c e s h a l l be based o n 
e n g i n e s - o p e r a t i n g procedure s u c h t h a t V , t ) 0 - s m o o t h , d r y , h a r d - s u r f a c e d r u n w a y , a n d 
re lated to t h i s conf igurat ion does n o t exceed t s h a l l bo d e t e r m i n e d i n s u c h a m a n n e r t h a t 
110 percent of t h e V , corresponding w i t h t h e ^ r e p r o d u c t i o n does n o t r e q u i r e e x c e p t " 1 
re lated l a n d i n g c o n f i g u r a t i o n , tho steady g r a - . V s k l l l or a lertness o n t h e p a r t of the pi lot 
d l e n t of c l i m b s h a l l not b e ' l e s s t h a n 2.1 rfthe C a s o o f seaplanes or float p l a n e s , _ j 
p e r c e n t for t w o - e n g i n e a l r p l a n c s , a n d n o t l e s s - ^ l a n d i n g sur face s h a l l be s m o o t h w a t e r , w h i l e 
t h a n 2 . 7 - p e r c e n t - f o r J o u r - e n g l n e a i r p l a n e s j f o r s k l p l a n e s I t s h a l l be s m o o t h , d r y s n o w , 
w i t h : '*—*••/- -fcV>-» i ^ r . t . v id . ^ / f r j - v i ~ . i * i P u r l n g l a n d i n g , t h e a i r p l a n e s h a l l n o t e x -

(1) T h e c r i t i c a l engine Inoperat ive , t h e h l b l t excessive v e r t i c a l a c c e l e r a t i o n , a t e n d -
r e m a l n i n g e n g i n e ( s ) o p e r a t i n g a t the a v a i l - ency to b o u n c e , nose over, g r o u n d loop, p o r -
able takeoff power a n d / o r t h r u s t ; \ p o l s e , or w a t e r loop. 

(2) T h e weight e q u a l to t h e m a x i m u m *) (<*) T h e l a n d i n g d i s t a n c e d a t a s h a l l i n 
l a n d ! n g w e i g h t ; } e l u d e o p e r a t i o n a l c o r r e c t i o n factors for n o t 

(3) A c l i m b speed establ i shed by the a p p l l - ,4 m o r e t h a n 50 p e r c e n t of n o m i n a l w i n d c o r n -
c a n t i n c o n n e c t i o n w i t h n o r m a l l a n d i n g j p o n e n t s along the l a n d i n g p a t h opposite to 
procedures , except t h a t i t s h a l l not exceed J^the d i r e c t i o n of l a u d i n g a n d n o t less t h a n 
1.5 V, (see § 4 T . l l l ( c ) ) . \ 150 percent of n o m i n a l w i n d c o m p o n e n t s 

4.T.121 En r o u t e flight paths. W i t h t h e * along t h e l a n d i n g p a t h h i t h e d i r e c t i o n o£ 
a i r p l a n e i n t h e e n route c o n f i g u r a t i o n , t h o J l a n d i n g . 
flight p a t h s prescr ibed I n p a r a g r a p h s (a) and' ,? (e ) D u r i n g l a n d i n g , t h e o p e r a t i n g p r e s -
( b ) ot t h i s s e c t i o n s h a l l be d e t e r m i n e d a t a l l i n s u r e s o n t h e w h e e l b r a k i n g s y s t e m s h a l l n o t 
w e i g h t s , a l t i t u d e s , a n d a m b i e n t t e m p e r a - 5 b e i n excess o f those approved by the m a n u -
ture3, w i t h i n t h e o p e r a t i o n a l l i m i t * e s t a b - i f a c t u r e r of t h e b r a k e s , a n d the w h e e l brakes 
l l s h e d b y t h e a p p l i c a n t f o r tho a i r p l a n e . S s h a l l n o t be u s e d I n s u c h a m a n n e r a s to pro> 

( a ) One engine inoperative. T h e o n e - V c l u c e excessive w e a r of b r a k e s a n d t i r e s . 
e n g i n e - I n o p e r a t i v e n e t flight p a t h d a t a e h a l l U v ^ l n ^ d 1 4 1 0 1 1 o r l n l i e u of, w h e e l 
be d e t e r m i n e d l n s u c h a m a n n e r t h a t t h e y ^ b r a k e s , t h e use of other b r a k i n g m e a n s s h a l l 
r e p r e s e n t t h e a i r p l a n e ' s a c t u a l c l i m b p e r - ^ b ° acceptable I n d e t e r m i n i n g t h e l a n d i n g 
f o r m a n c e d i m i n i s h e d by a g r a d i e n t o f c l i m b , d i s t a n c e , provided s u c h b r a k i n g m e a n s s h a l l 
e q u a l to 1.1 p e r c e n t for t w o - e n g i n e a i r p l a n e s ^ h a v e been proven t o bo, safe a n d r e l i a b l e , 
a n d 1.6 p e r c e n t for f o u r - e n g i n e a i r p l a n e s . 1 t h a t the m a n n e r o f t h e i r e m p l o y m e n t is s u c h 
I t s h a l l be acceptable to i n c l u d e i n these 
d a t a t h e v a r i a t i o n of t h e a i r p l a n e ' s w e i g h t 
a long t h e flight p a t h to take i n t o a c c o u n t 
t h e progressive c o n s u m p t i o n of f u e l a n d o i l 
b y t h e o p e r a t i n g e n g l n e ( s ) , ^ 

(b> . Two^enginea-inaperatiue^For a i r -
' p lanes w i t h four engines , t h e t w o - e n g l n e -

lt^operatlve n e t - f l ight P«tLt d a t a A i a l l be 
r m l h e d Xof; such , a / m f i h p c r Vhat t h e y 

i t t ^ e u i l / ' p i a T i e ' s a c t u a l c l i m b p e r 
f o r m a n c e d i m i n i s h e d by a _ g r a d l e n t _ o f j : l l m b 

^equal^to 0.5 p e r c e n t . } I t s h a l l he a c c e p t a b l e " 
""to i h c l u d T l t i these d a t a tho v a r i a t i o n of t h o 

a i r p l a n e ' s w e i g h t along t h e flight p a t h t o 
t a k e I n t o a c c o u n t t h e progressive c o n s u m p 
t i o n of fuel a n d o i l b y t h e operat ing engines . 

t h a t c o n s i s t e n t r e s u l t s c a n be expected i n 
s e r v i c e , a n d t h a t except ional s k i l l is n o t r e 
q u i r e d to c o n t r o l t h e a i r p l a n e . 

(g ) I f tho c h a r a c t e r i s t i c s of a device (e.g., 
tho propel lers ) d e p e n d e n t u p o n tho o p e r a 
t i o n of a n y of t h e engines n o t i c e a b l y Increase 
t h e l a n d i n g d i s t a n c e w h e n t h e l a n d i n g la 
mado w i t h the engine i n o p e r a t i v e , t h e l a n d 
i n g d i s t a n c e s h a l l be d e t e r m i n e d w i t h t h e 
c r i t i c a l engine inoperat ive u n l e s s the A d m l n -

, I s t r n t o r finds t h a t the use or c o m p e n s a t i n g 
m e a n s w i l l r e s u l t i n a l a n d i n g d i s t a n c e n o t 

•greater t h a n t h a t a t t a i n e d w i t h a l l engines 
o p e r a t i n g . 

4T.123 Limitations and information. 
Limitations. The p e r f o r m a n c e l i m i t a t i o n s ttli 
t h e operat ion of tho a i r p l a n e s h a l l be e s t a b -
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I t s h c d In accordance w i t h s u b p a r a g r a p h (1 ) 
t h r o u g h (4) o r t h i s p a r a g r a p h . (See also 
{ 4T.743.) 

*1) Takeoff weights. T h e m a x i m u m t a k e -
eights s h a l l be establ ished a t w h i c h c o m -

•, j l c e Is s h o w n w i t h t h e gcneraUy a p p l i 
cable provis ions ot t h i s r e g u l a t i o n a n d w i t h 
t h e takeoff c l i m b provis ions prescr ibed I n 
5 4T.120 ( a ) , ( b ) , a n d <c) for a l t i t u d e s a n d 
a m b i e n t temperatures , w i t h i n the o p e r a 
t i o n a l l lmlt3 of tho a i r p l a n e (see s u b p a r a 
g r a p h (4) of t h i s p a r a g r a p h ) . 

(2 ) Landing weights. T h e m a x i m u m l a n d 
i n g weights s h a l l be e s t a b l i s h e d a t w h i c h 
compl iance Is s h o w n w i t h tho general ly a p 
pl icable provis ions of t h i s r e g u l a t i o n a n d 
w i t h the l a n d i n g a n d takeoff c l i m b provis ions 
prescr ibed i n 55 4T.119 a n d 4T.120 for a l t i 
tudes a n d a m b i e n t t e m p e r a t u r e s , w i t h i n t h e 
operat ional l i m i t s of t h e a i r p l a n e (see s u b 
paragraph. (4 ) of t h i s p a r a g r a p h ) . 

(3) Atxelerate-stop distance, takeoff dis
tance, and takeoff ran. The m i n i m u m d i s 
t a n c e s r e q u i r e d for takeoff s h a l l be e s t a b 
l i s h e d a t w h i c h c o m p l i a n c e is s h o w n w i t h 
t h e general ly a p p l i c a b l e provis ions of t h i s 
r e g u l a t i o n a n d w i t h 55 4 T . 1 I 5 a n d 4 T . H 7 ( a ) 
a n d w i t h 4T .117(b) i f t h e takeoff d i s t a n c e * ; 
i n t e n d e d to i n c l u d e a c l e a r w a y , for weights , 
a l t i t u d e s , t e m p e r a t u r e s , w i n d c o m p o n e n t s , 
a n d r u n w a y gradients , w i t h i n t h e . o p e r a t l o n a l 
l i m i t s of the a i r p l a n e (see s u b p a r a g r a p h (4 ) 
of t h i s p a r a g r a p h ) . 

<4) Operational limits. T h e operat ional 
l i m i t s of t h e a i r p l a n e 6 h a l l be es tabl i shed 
b y t h e a p p l i c a n t for a l l v a r i a b l e factors r e 
q u i r e d i n s h o w i n g c o m p l i a n c e w i t h t h i s r e g u 
l a t i o n (weight , a l t i t u d e , t e m p e r a t u r e , e t c . ) , 
(See 45 4 T . 1 I 3 ( a ) ( 1 ) a n d ( b ) , 4 T . l l 5 ( d ) , 
4T.118, 4T.121. a n d 4T.122.) 

( b ) Information. T h e p e r f o r m a n c e i n f o r -
m a t l o n - o n t h e operat ion of the a i r p l a n e s h a l l 
be s c h e d u l e d i n c o m p l i a n c e w i t h t h e g e n 
era l ly appl icable provis ions of t h i s r e g u l a t i o n 
a n d w i t h 5S 4 T . 1 1 7 a ( b ) . 4T.121, a n d 4T.122 
for weights , a l t i t u d e s , t e m p e r a t u r e s , w i n d 

I p o n e n t s . a n d r u n w a y gradients , as these 
• be appl icable , w i t h i n tho operat ional 

. . j i l t 3 of t h e a i r p l a n e (see s u b p a r a g r a p h 
( a ) ( 4 ) of t h i s s e c t i o n ) . I n a d d i t i o n , t h e 
per formance i n f o r m a t i o n specified^ i n s u b 
p a r a g r a p h s ( 1 ) through. (3 ) of t h i s p a r a 
g r a p h s h a l l be d e t e r m i n e d b y extrapolat ion 
a n d scheduled for the r a n g e s of weights b e 
t w e e n the m a x i m u m l a n d i n g a n d m a x i m u m 
takeoff weights es tab l i shed i n accordance 
w i t h s u b p a r a g r a p h s ( a ) ( 1 ) a n d ( a ) ( 2 ) of 
t h i s sect ion . (See also S 4 T . 7 4 3 . ) 

( i ) C l i m b i n t h e l a n d i n g c o n 0 g u r a t l o n 
(aco { 4 T 1 1 9 ) : 

(3) C l i m b i n the a p p r o a c h conf igurat ion 
(see 5 4 T . 1 2 0 ( d ) ) ; 

(3) L a n d i n g d i s t a n c e (see 5 4 T . 1 2 2 ) . 

A I R P L A N E F L I G H T M A N U A L 

4T.743 Performance limitations, informa
tion, and other data.—(a) Limitations. T h e 
a i r p l a n e ' s p e r f o r m a n c e l i m i t a t i o n s s h a l l be 
g iven i n accordance w i t h § 4 T . 1 2 3 ( a ) . 

( b ) Information. T h e p e r f o r m a n c e i n f o r 
m a t i o n prescr ibed I n 5 4 T . 1 2 3 ( b ) for t h e 
a p p l i c a t i o n of the o p e r a t i n g r u l e s of t h i s 
r e g u l a t i o n s h a l l be g i v e n together w i t h d e 
s c r i p t i o n s of t h e c o n d i t i o n s , a i r speeds, e t c , 
u n d e r w h i c h t h e d a t a were d e t e r m i n e d . 

( c ) Procedures. P r o c e d u r e s es tabl i shed In 
accordance w i t h 5 4 T . l l I ( c ) ' s h a l l be given 
to Hie extent s u c h procedures are related to 
t h e l i m i t a t i o n s a n d I n f o r m a t i o n set for th I n 
a c c o r d a n c e w i t h p a r a g r a p h s ( a ) a n d (b ) of 
t h i s sect ion . S u c h procedures , i n the f o r m 
of guidance m a t e r i a l , s h a l l be I n c l u d e d w i t h 
the r e l e v a n t l i m i t a t i o n s or i n f o r m a t i o n , as 
appl icable . 

(d ) Miscellaneous. A n e x p l a n a t i o n s h a l l 
be g iven of s i g n i f i c a n t or u n u s u a l flight or 
g r o u n d h a n d l i n g c h a r a c t e r i s t i c s of t h e a i r 
p l a n e . 

. I n l i e u of ii 40.70 t h r o u g h 40.78, 41.27 
w i r o u g h « . 3 G ( d ) , a n d 42.70 t h r o u g h 42 83, 
of P a r t s 40, 41 . a n d 42, respect ive ly , of t h e 

C i v i l A i r R e g u l a t i o n s , t h e fo l lowing sV.nll be 
a p p l i c a b l e ; 

O P E R A T I N G B U L E S 

40T.80 Transport category airplane oper
ating limitations. ( a ) I n operat ing a n y 
p a s s e n g e r - c a r r y i n g t r a n s p o r t category a i r 
p lane cert i f icated i n accordance w i t h t h e 
per formance r e q u i r e m e n t s of t h i s r e g u l a t i o n , 
t h e provis ions of 55 40T.80 t h r o u g h 40T.84 
s h a l l be c o m p i l e d w i t h , u n l e s s d e v i a t i o n s 
there from are speci f ical ly a u t h o r i z e d by t h o 
A d m i n i s t r a t o r o n the ground t h a t the specia l 
c i r c u m s t a n c e s of a p a r t i c u l a r case m a k e a 
l i t e r a l observance of tho r e q u i r e m e n t s u n n e c 
essary for safety, 

( b ) T h e performance d a t a i n the A i r p l a n e 
F l i g h t M a n u a l s h a l l be appl ied I n d e t e r m i n 
i n g c o m p l i a n c e w i t h the provis ions of 
§5 40T.81 t h r o u g h 40T.84. Where c o n d i t i o n s 
differ f rom those for w h i c h specific tests were 
m a d e , c o m p l i a n c e s h a l l be d e t e r m i n e d b y 
approved I n t e r p o l a t i o n or c o m p u t a t i o n of 
t h e effects of c h a n g e s I n t h e specific var iab les 
i f s u c h i n t e r p o l a t i o n s or c o m p u t a t i o n s give 
r e s u l t s s u b s t a n t i a l l y e q u a l l i n g i n a c c u r a c y 
t h e r e s u l t s of a d i r e c t test . 

40T.81 Airplane's certificate limitations, 
(a) No a i r p l a n e s h a l l be t a k e n off a t a w e i g h t 
w h i c h exceeds t h e takeoff weight specif ied I n 
t h e A i r p l a n e F l i g h t M a n u a l for t h e e l e v a 
t i o n of the a i r p o r t a n d for the a m b i e n t t e m 
p e r a t u r e e x i s t i n g a t tho t lmo of t h e takeoff. 
(See §5 4 T . 1 2 3 ( a ) (1) a n d 4 T . 7 4 3 ( a ) . ) 

(b ) No a i r p l a n e s h a l l be t n k e n off . a t a 
weight s u c h t h a t , a l lowing for n o r m a l c o n 
s u m p t i o n of fue l a n d oi l I n flight to the a i r 
p o r t of d e s t i n a t i o n a n d to t h e a l t e r n a t e 
a irports , t h e weight o n a r r i v a l w i l l exceed t h e 
lantf lng weight specified i n tho A l m l a n e 
F l i g h t M a n u a l for t h e 

e l e v a t i o n of e a c h of t h e a i r p o r t s Involved 
a n d for t h e a m b i e n t t e m p e r a t u r e s a n t i c i 
p a t e d a t the t i m e of l a n d i n g . (See 55 4T.123 
( a ) ( 2 ) a n d 4 T . 7 4 3 ( a ) . ) 

(c) No a i r p l a n e s h a l l be t a k e n off at a 
w e i g h t w h i c h exceeds t h e w e i g h t a t w h i c h , 
i n accordance w i t h the m i n i m u m d i s t a n c e s 
for takeoff s c h e d u l e d I n the A i r p l a n e F l i g h t 
M a n u a l , c o m p l i a n c e w i t h s u b p a r a g r a p h s (1 ) 
t h r o u g h (3) of t h i s p a r a g r a p h is 6 h o w n . 
T h e s e d is tances Bhall correspond w i t h t h e 
e levat ion of t h e a irport , the r u n w a y to be 
u s e d , the effective r u n w a y gradient , a n d the 
a m b i e n t t e m p e r a t u r e a n d w i n d c o m p o n e n t 
e x i s t i n g at the t i m e of takeoff. (See 55 4T.123 
( a ) (3) a n d 4 T . 7 4 3 ( a ) . ) 

(1) T h e accelerato-stop d i s t a n c e s h a l l n o t 
b e greater t h a n t h e l e n g t h of t h e r u n w a y 
p l u s the length of the stopway If p r e s e n t . 

(2) T h e takeoff d i s t a n c e s h a l l n o t be 
greater t h a n the length of the r u n w a y p l u s 
t h e length of the c learway If present , except 
t h a t tho l e n g t h of the c l e a r w a y s h a l l not bo 
greater t h a n o n e - h a l f of the l e n g t h o f t h e 
r u n w a y . 

(3 ) T h e takeoff r u n s h a l l n o t be greater 
t h a n the l e n g t h of t h e r u n w a y . 

( d ) No a i r p l a n e s h a l l be operated outs ide 
t h e operat ional l i m i t s specif ied I n t h e A i r 
p l a n e F l i g h t M a n u a l . (See 55 4T .123 (a ) (4) 
a n d 4 T . 7 4 3 ( o ) . ) 

40T.82 Takeoff obstacle clearance limita
tions. No a i r p l a n e s h a l l be t a k e n off a t a 
w e i g h t i n excess of t h a t s h o w n i n t h e A i r 
p l a n e F l i g h t M a n u a l to correspond w i t h a 
n e t takeoff flight p a t h w h i c h c lears a l l o b 
s tac les e l tber by a t l e a s t a h e i g h t of 35 feet 
vert ica l ly or by a t least 200 feet h o r i z o n t a l l y 
w i t h i n t h e a i r p o r t b o u n d a r i e s a n d by a t 
least 300 feet h o r i z o n t a l l y after p a s s i n g b e 
y o n d t h e b o u n d a r i e s . I n d e t e r m i n i n g t h e 
al lowable d e v i a t i o n of the n e t takeoff f l ight 
p a t h I n order to a v o i d obstacles b y a t l e a s t 
t h e d is tances prescribed, I t s h a l l be a s s u m e d 
t h a t t h e a i r p l a n e la n o t b a n k e d before 

• r e a c h i n g a 
h e i g h t oi (33 f t e t as s h o w n b y the' n e t takeoff 
flight p a t h d a t a i n t h e A i r p l a n e F l i g h t 
M a n u a l , a n d t h a t a m a x i m u m b a n k t h e r o -

• after does not exceed 15 degrees. T h e n e t 
takeoff flight p a t h cons idered s h a l l be for t h e 
e l e v a t i o n of t h e a i r p o r t , the effective r u n w a y 
g r a d i e n t , a n d for t h e a m b i e n t t e m p e r a t u r e 
a n d w i n d c o m p o n e n t ex is t ing at tho t i m e of 
takeoff. (Seo 5§4T.123(b) a n d 4 T . 7 4 3 ( b ) . ) 

40T.83 En route limitations. A l l a i r 
p l a n e s s h a l l be operated In c o m p l i a n c e w i t h 
p a r a g r a p h ( a ) of t h i s s e c t i o n . I n a d d i t i o n , 
n o a i r p l a n e s h a l l be f lown a long a n i n t e n d e d 
r o u t e If a n y place a long t h e route is m o r e 
t h a n 90 m i n u t e s away f r o m a n a irport a t 
w h i c h a l a n d i n g c a n be made I n a c c o r d a n c e 
w i t h § 4 0 T . 8 4 ( b ) , a s s u m i n g a l l engines to 
bo o p e r a t i n g a t c r u i s i n g power, u n l e s s c o m 
p l i a n c e Is s h o w n w i t h p a r a g r a p h (b ) of t h i s 
s e c t i o n , 

( a ) One engine inoperative. No a i r p l a n e 
s h a l l be t a k e n off at a w e i g h t i n excess of 
t h a t w h i c h , a c c o r d i n g to the o n e - e n g l n e -
i n o p e r a t l v e e n r o u t e n e t f l ight p a t h d a t a 
s h o w n i n the A i r p l a n e F l i g h t M a n u a l , w i l l 
p e r m i t c o m p l i a n c e w i t h e i t h e r s u b p a r a 
g r a p h s (1) or (2) of t h i s p a r a g r a p h a t a l l 
p o i n t s a long t h e route . T h e n e t f l ight p a t h 
s h a l l have a posit ive slope a t 1,500 feet above 
t h e a i r p o r t where t h e l a n d i n g Is a s s u m e d to 
be m a d e after t h e e n g i n e fa i l s . T h e n e t 
f l ight p a t h u s e d s h a l l be for t h e a m b i e n t 
t e m p e r a t u r e s a n t i c i p a t e d a long t h e r o u t e , 
(See 5§4T-123(b) a n d 4 T . 7 4 3 ( b ) . ) 

(1) T h e slope of t h e n e t flight p a t h s h a l l 
be positive at a n a l t i t u d e of a t least 1,000 
feet above a l l t e r r a i n a n d o b s t r u c t i o n s a long 
t h e r o u t e w i t h i n 8 s t a t u t e m i l e s (4.34 n a u 
t i c a l m i l e s ) o n e i ther side of t h e i n t e n d e d 
t r a c k . 

(2) T h e n e t flight p a t h s h a l l be s u c h as 
to p e r m i t tho a i r p l a n e to c o n t i n u e f l ight 
f r o m t h e c r u i s i n g a l t i t u d e to a n a i r p o r t 
w h e r e a l a n d i n g c a n bo m a d e i n a c c o r d a n c e 
w i t h t h e provis ions of 5 4 0 T . 8 4 { b ) , t h e n e t 
flight p a t h c l e a r i n g vert ica l ly by a t l east 
2,000 feet a l l t e r r a i n a n d o b s t r u c t i o n s a l o n g 
t h e route w i t h i n 5 s t a t u t e m i l e s (4.34 n a u 
t i c a l m i l e s ) on e i t h e r s ide of the i n t e n d e d 
t r a c k . T h e provis ions of s u b d i v i s i o n s (1) 

t h r o u g h ( v l ) of t h i s s u b p a r a g r a p h s h a l l 
a p p l y . 

( I ) T h e e n g i n e s h a l l be a s s u m e d to f a l l 
a t t h e m o s t c r i t i c a l p o i n t atfmg t h e r o u t e . 

( I I ) T i i e a i r p l a n e s h a l l be a s s u m e d to pass 
over t h e c r i t i c a l o b s t r u c t i o n fo l lowing engine 
f a i l u r e at a p o i n t no closer to t h e c r i t i c a l 
o b s t r u c t i o n t h a n t h e n e a r e s t approved r a d i o 
n a v i g a t i o n a l tlx, except t h a t the A d m i n i s t r a 
tor m a y a u t h o r i z e a procedure e s t a b l i s h e d 
o n a different basis where adequate o p e r a 
t i o n a l safeguards are f o u n d to exist . 

" ( i l l ) A n approved m e t h o d s h a l l be u s e d 
to a c c o u n t for w i n d s w h i c h w o u l d otherwise 
adversely affect the flight p a t h . 

( i v ) F u e l Jet t i soning s h a l l be p e r m i t t e d If 
t h e A d m i n i s t r a t o r f inds t h a t t h e operator 
h a s a n adequate t r a i n i n g program, proper 
i n s t r u c t i o n s are g i v e n to the fl ight crew, a n d 
a l l o ther p r e c a u t i o n s are t a k e n to e n s u r e a 
safe procedure , 

( v ) T h e a l t e r n a t e a irport s h a l l be specif ied 
i n t h e d i s p a t c h release a n d s h a l l meet t h e 
p r e s c r i b e d w e a t h e r m i n i m a . 

( v l ) T h e c o n s u m p t i o n of fue l a n d oi l after 
t h e engine is a s s u m e d to f a l l 6hall be t h a t 
w h i c h is a c c o u n t e d for I n t h e n e t flight p a t h 
d a t a s h o w n In t h e A i r p l a n e F l i g h t M a n u a l . 

(b ) Two engines inoperative. No a i r p l a n e 
s h a l l be t a k e n off a t a w e i g h t i n excess of 
t h a t w h i c h , a c c o r d i n g to t h e t w o - e n g i n e -
inqperat lve e n route n e t f l ight p a t h d a t a 
s h o w n I n the A i r p l a n e F l i g h t M a n u a l , w i l l 
p e r m i t the a i r p l a n e to c o n t i n u e flight f r o m 
t h e p o i n t where two engines are a s s u m e d to 
f a l l s i m u l t a n e o u s l y to a n a i r p o r t where a 
l a n d i n g c a n be made i n accordance w i t h t h e 
provis ions of 5 4 0 T . 6 4 ( b ) , t h e n e t B i g h t p a t h 

, c l e a r i n g v e r t i c a l l y by a t l east 2.000 feet a l l 
t e r r a i n a n d o b s t r u c t i o n s a long t h e route 
w i t h i n 5 s t a t u t e m i l e s (4.34 n a u t i c a l ml leB) 
o n e l tber elde of t h e i n t e n d e d t r a c k . T h e n e t 
f l ight p a t h cons idered s h a l l be for t h e a m 
b i e n t t e m p e r a t u r e s a n t i c i p a t e d a long tho 
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route . T h e provlr lous of s u b p a r a g r a p h s (1) 
t h r o u g h (5) of this p a r a g r a p h s h a l l apply . 
(See 5§ 4 T . I 2 3 f b ) , - a n d 4T.734< b ) . ) 

(1 ) T l i c two engines s h a l l be a s s u m e d to 
frill ot the m o s t c r i t i c a l p o i n t a long the 
route . 

(2 ) T h e n e t flight p a t h s h a l l have a p o s i 
t ive slope at 1.500 feet above the a irport 
where the l a n d i n g is a s s u m e d to bo m a d e 
after fa i lure of two engines . 

(3) F u e l Jet t i soning s h a l l be p e r m i t t e d If 
t h e A d m i n i s t r a t o r finds t h a t the operator 
h a s a n adequate t r n l n l n g program, proper 
I n s t r u c t i o n s are given to the flight crew, m i d 
ni l o t h e r precautlono arc t n k e n to ensure 
A safe procedure , 

(4 ) I b e a irp lane ' s weight a t t h e p o i n t 
where the two engines are a s s u m e d to fa i l 
s h a l l be considered to be n o t I C E S t h a n t h a t 
w h i c h w o u l d I n c l u d e sufficient fue l to p r o 
ceed to the a irport a n d to arr ive there at a n 
a l t i t u d e of a t least 1,500 feet direct ly over 
t h e l a n d i n g area a n d thereafter to fly for 
I E m i n u t e s a t c r u i s e power a n d / o r t h r u s t . 

(6 ) T h e c o n s u m p t i o n of fue l a n d oi l after 
the engines are a s s u m e d to fa l l s h a l l be that 
Which 1J accounted (or 111 the net flight p a t h 
d a t a s h o w n I n the A i r p l a n e F l i g h t M a n u a l . 

40T.84 Landing limitation!)—(a) Air post 
of destination. No a i r p l a n e s h a l l be take ' ) 
off ot a weight In excess of t h a t w h i c h , " i 
a c c o r d a n c e w i t h the l a n d i n g d i s t a n c e s s h o w n 
i n the A i r p l a n e F l i g h t M a n u a l for the e l e v a 
t i o n of the a irport of I n t e n d e d d e s t i n a t i o n 
a n d for t h e w i n d c o n d i t i o n s a n t i c i p a t e d 
there a t the t i m e of l a n d i n g , w o u l d permit 
t h e a i r p l a n e t o he b r o u g h t to res t at t h e 
a i r p o r t of i n t e n d e d d e s t i n a t i o n w i t h i n 60 
p e r c e n t of the effective l e n g t h of the r u n w a y 
f r o m a p o i n t 50 feet direct ly above the I n t e r 
s e c t i o n of the o b s t r u c t i o n c l e a r a n c e plane 
a n d the r u n w a y . T h e w e i g h t of the a i r p l a n e 
s h a l l be a s s u m e d to be r e d u c e d by the w e i g h t 
of the fue l a n d oU expected to be c o n s u m e d 
I n flight to t h e a irport of i n t e n d e d d e s t i n a 
t ion . C o m p l i a n c e s h a l l be s h o w n w i t h the 
condit ions of s u b p a r a g r a p h s (1) a n d (2) of 

this p a r a g r a p h . (Sco 5§4T.123(b) a n d 
4TV?43(b) . ) 

(1) I t s h a l l be a s s u m e d t h a t the a l r p l a n f 
la l a n d e d o n the most favorable r u n w a y a n d 
d i r e c t i o n In s t i l l a i r . 

(2) I t elntli be a s s u m e d t h a t t h e a i r p l a n e 
In l a n d e d on the most s u i t a b l e r u n w a y c o n 
s ider ing the probable w i n d velocity a n d d i 
r e c t i o n a n d t a k i n g due a c c o u n t of t h e 
g r o u n d h a n d l i n g c h a r a c t e r i s t i c s of t h e a i r -
p l a n e a n d of o t h e r c o n d i t i o n s (i .e. , l a n d i n g 

nne\ 
a t a ^ 

a ids , t e r r a i n , etc . ) I f f u l l c o m p l i a n c e w i t h 
the provis ions of this s u b p a r a g r a p h is n o t 
s h o w n , the a i r p l a n e m a y bo t a k e n ofT if a n 
a l t e r n a t e a irport Is designated w h i c h p e r m i t s 
c o m p l i a n c e w i t h p a r a g r a p h (b ) of t h i s s e c 
t i o n . 

( b ) Alternate airport. No a irport s h a l l bo 
des ignated as on a l t e r n a t e a i r p o r t I n a d i s 
p a t c h release u n l e s s the a i r p l a n e a t the 
w e i g h t a n t i c i p a t e d a t the t i m e of a r r i v a l a t 
s u c h a irport c a n c o m p l y w i t h the provis ions 
of p a r a g r a p h ( a ) of this sect ion , provided 
t h a t t h e a i r p l a n e c a n be b r o u g h t to r e s t 
w i t h i n 70 percent of t h e effective length of 
tho r u n w a y . 

4. I n l i e u of 5 43.11 of P a r t 43 of the C i v i l 
A i r R e g u l a t i o n s , the fo l lowing s h a l l bo a p 
p l i c a b l e . 

I 43T.11 T r a n s p o r t category airplane 
I weight limitations. T h o p e r f o r m a n c e d a t a 

I n t h e A i r p l a n e F l i g h t M a n u a l s h a l l be a p 
pl ied I n d e t e r m i n i n g c o m p l i a n c e w i t h t h e 
fo l lowing p r o v i s i o n s : 

( a ) No a i r p l a n e s h a l l be t a k e n off a t a 
w e i g h t w h i c h exceeds the takeoff w e i g h t 
specified I n the Alrp lnno F l i g h t M a n u a l Tor 
t h e e levat ion of the a i r p o r t a n d for t h e a m 
b i e n t t e m p e r a t u r e ex is t ing a t the t i m e of 
the takeoff. (See 55 4T .123(u) (1) i .nd 
4 T . 7 4 3 ( a ) . ) 

(b ) No a i r p l a n e s h a l l be tak-en off at. a 
w e i g h t s u c h t h a t , a l lowing for n o r m a l c o n 
s u m p t i o n of fue l a n d oil I n fl ight to the a i r 
p o r t of d e s t i n a t i o n a n d to the a l ternate a i r 
ports , the w e i g h t o n a r r i v a l w i l l exceed t h e 
l a n d i n g w e i g h t specif ied I n t h e A i r p l a n e 
F l i g h t M a n u a l for t h e e levat ion of each of 
t h e a irports Involved a n d for the a m b i e n t 
t c m n c r a t u r e s a n t i c i p a t e d at the t i m e of 
l a n d i n g . (See §§ 4T .123(aJ (2) a n d 4T .743 -
(a>-> 

( c ) No a i r p l a n e s h a l l be t a k e n off a t a 
weight w h i c h exceeds the weight a t w h i c h , 
i n accordance w i t h the m i n i m u m d i s t a n c e s 
for takeoff s c h e d u l e d In the A i r p l a n e P l i g h t 
M a n u a l , c o m p l i a n c e w i t h s u b p a r a g r a p h s (1) 
t h r o u g h (3) of t h i s p a r a g r a p h Is s h o w n . 
T h e s e d i s t a n c e s s h a l l correspond w i t h the 
e levat ion Of t h e a i r p o r t , the r u n w a y to be 
u s e d , the effective r u n w a y gradient , a n d t h e 
a m b i e n t t e m p e r a t u r e a n d w i n d c o m p o n e n t 
e x i s t i n g a t the t i m e of takeoff. (Sec 
§5 4T .123(a) (3) a n d 4 T . 7 3 4 ( a ) . ) 

(1) T h e acce lerate -s top d i s t a n c e shal l not 
be greater t h a n the length of the r u n w a y 
p l u s t h e l e n g t h of the 6topway lr present . 

(2) T h e takeoff d i s t a n c e s h a l l n o t b 

greater t h a n trio l e n g t h of t h e r u n w a y p l u s [ 
t h e l e n g t h of t h e c l e a r w a y If present , except j 
t h a t tho length of tho c l e a r w a y s h a l l not be / 
greater t h a n o n e - h a l f of the l e n g t h of * 
r u n w a y . 

(3 ) T h e tskeofT r u n s h a l l not be g r e a t e r ' 
t h a n the l e n g t h of the r u n w a y , 

(d ) No a i r p l a n e s h a l l be operated o u t s i d e 
tho operat ional l i m i t s specified I n t h e A i r 
p l a n e F l i g h t M a n u a l . (See 55 4T .123(a) (4) 
a n d 4 T . 7 4 3 ( a ) . ) 

6. T h e fo l lowing def init ions s h a l l a p p l y : 
( a ) Clearway. A c l e a r w a y is a n a r e a b e 

y o n d tho r u n w a y , not less t h a n 600 feet w i d e , , 
c e n t r a l l y located about tho extended c e n t e r 
l i n e of t l u - ' i unwr>y, e n d u n d e r tho contro l 
of t h e a i r p o r t a u t h o r i t i e s . T h e c l e a r w a y i s 
expressed i n t e r m s of a c l e a r w a y p l a n e , e x 
t e n d i n g from t h e end of the r u n w a y w i t h 
a n u p w a r d slope not exceeding 1.25 p e r c e n t , 
above w h i c h no object nor a n y p o r t i o n of 

the t e r r a i n protrudes , except t h a t t h r e s h o l d 
l i g h t s m a y protrude above the p l a n e l r t h e i r 
h e i g h t above the e n d of the r u n w a y Is n o t 
greater t h a n 20 I n c h e s a n d if t h e y are located 
to e a c h side of the r u n w a y . 

N O T E : F o r t h e purpose of e s t a b l i s h i n g t a l t c -
ofT d is tances a n d takeoff r u n s , In a c c o r d a n c e 
w i t h 5 4T.117 of t h i s r e g u l a t i o n , the c l e a r w a y 
p l a n e is cons idered to be t'he takeoff s u r f a c e . 

(b ) Stopway. A s topway is a n area beyond 
t h e r u n w a y , not less i n w i d t h t h a n t h e w i d t h 
of the r u n w a y , c e n t r a l l y located a b o u t t h e 
extended c e n t e r l ino of t h e r u n w a y , a n d 
designated by the a i r p o r t a u t h o r i t i e s for use 
i n d e c e l e r a t i n g the a i r p l a n e d u r i n g o n 
aborted takeoff. T o be considered a s s u c h , 
a stopway m u s t be capable of s u p p o r t i n g t h e 
a i r p l a n e d u r i n g a n aborted t a k c o S w i t h o u t 
i n d u c i n g s t r u c t u r a l damage to the a i r p l a n e . 
(See also 5 4T .115(d) of thLs r e g u l a t i o n . ) 

(Sees. 3 1 3 ( a ) , 601, 603, 604, 72 S t a t . 752, 775. 
776. 7TS; 49 U . S . C . 1 3 0 4 ( a ) . 1421, 1423, 147 

Issued i n W a s h i n g t o n , D . C , o n J u l y . 
1959. 

J A M E S T . P Y L E , 

Acting A&viinish ate. 
J U L Y 9, 1959. 

[ F . R . Doc . 59-5B10; m o d , J u l y 13, I95B; 
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A f f e c t s P a r t s : l b , 1 0 , h0 Amendment No. 1 , 
J 4 2, 13 R e g u l a t i o n No. SR-li22B 

UNITED STATES OF AMERICA 
FEDERAL AVIATION AGENCY 

WASHINGTON, D . C . 
E f f e c t i v e ; J a n u a r y I963 
I s s u e d : December 1 0 , 19^2 

litis 14—AER0NAIFT1CS MB 
SPACE 

Chapter 1—Federal Aviation Agency 
[ R e g . D o c k e t No. 1220; A m d t : 1, R e g . Ho. 

S R - 4 2 2 B ] 

PART 4B—AIRPLANE AIRWORTHI
NESS; TRANSPORT CATEGORIES 

PART 10—CERTIFICATION AND AP
PROVAL OF IMPORT AIRCRAFT 
AND RELATED PRODUCTS 

PART 40—SCHEDULED INTERSTATE 
AIR CARRIER CERTIFICATION AND 
OPERATION RULES 

PART 41—CERTIFICATION AND OP
ERATION RULES FOR SCHEDULED 
AIR CARRIER OPERATIONS OUT
SIDE THE CONTINENTAL LIMITS OF 
THE UNITED STATES 

PART 42—IRREGULAR AIR CARRIER 
AND OFF-ROUTE RULES 

PART 43—GENERAL OPERATION 
RULES 

Special Civil Air Regulation; Turbine-
Powered Transport Category Air
planes of Current Design; Three-
Engine Airplanes; Amendments 

T h e purpose o f t h i s a m e n d m e n t Is t o 
m a k e t h e p e r f o r m a n c e r e q u i r e m e n t s o f 
Spec ia l C i v i l A i r B e g u l a t i o n No. S R - 4 2 2 B 
c o m p l e t e a n d f u l l y a p p l i c a b l e w i t h r e 
spect t o t h r e e - e n g i n e t u r b i n e - p o w e r e d 
a i r p l a n e s . T h e areas o f p e r f o r m a n c e a f 
f ec ted b y t h i s a m e n d m e n t i n v o l v e t h e 
t a k e o f f sa fe ty speed, c l i m b g r a d i e n t s , a n d 
e n r o u t e f l i g h t p a t h d a t a . 

T h e F e d e r a l A v i a t i o n Agency p u b 
l i s h e d as a n o t i c e o f proposed r u l e m a k 
i n g (27 P .R. 4938) a n d c i r c u l a t e d as 
C i v i l A i r R e g u l a t i o n s D r a f t Release N o . 
62-24 da ted M a y I S , 1962, a p r o p o s a l 
t o a m e n d S R - 4 2 2 B to es tab l i sh specific 
p e r f o r m a n c e r e q u i r e m e n t s f o r t h r e e -
eng ine t u r b i n e - p o w e r e d a i r p l a n e s . 

The a i r f r a m e m a n u f a c t u r e r s have 
shown a n i n t e r e s t i n t h r e e - e n g i n e t u r 
b i n e - p o w e r e d a i r p l a n e s . T h e A g e n c y has 
received t w o a p p l i c a t i o n s f o r t y p e c e r 

t i f i c a t i o n o f sucn a i r p l a n e s . H o w e v e r , 
S R - 4 2 2 B is n o t spec i f i ca l ly app l i cab le t o 
t h r e e - e n g i n e a i r p l a n e s . T h e r e f o r e , i n 
o r d e r t o i n s u r e a n adequate leve l of 
sa fe ty f o r t h r e e - e n g i n e a i r p l a n e s , i t is 
necessary t o e s tab l i sh complete p e r f o r m 
ance r e q u i r e m e n t s f o r s u c h a i r p l a n e s 
p r i o r t o t h e i r t y p e c e r t i f i c a t i o n . 

T h e r e are e i g h t p r o v i s i o n s i n S R - 4 2 2 B 
w h i c h c o n t a i n specif ic c l i m b g r a d i e n t s 
f o r o n l y t w o - e n g i n e a n d f o u r - e n g i n e 
a i r p l a n e s . These are c o n t a i n e d i n 
S | 4 T . I 1 6 g , 4 T . 1 1 7 a ( b ) , 4T.120 <a) 
t h r o u g h ( d ) , a n d 4T.121 (a ) a n d (to). 
A m e n d m e n t s to these p r o v i s i o n s are i n 
c l u d e d h e r e i n t o set f o r t h a p p r o p r i 
a te c l i m b g r a d i e n t values f o r t h r e e -
eng ine a i r p l a n e s . 

I n t h e c u r r e n t l y ef fect ive p r o v i s i o n s of 
§ 4 T . 1 1 4 ( h ) , t h e r e is a d i f f e r e n t i a t i o n i n 
t h e speci f ied m i n i m u m takeo f f sa fe ty 
speeds a p p l i c a b l e t o t w o - e n g i n e a n d 
f o u r - e n g i n e p r o p e l l e r - d r i v e n a i r p l a n e s . 
C o n s i d e r i n g t h e l i k e l y c o n f i g u r a t i o n s o f 
t h r e e - e n g i n e p r o p e l l e r - e q u i p p e d a i r 
p lanes a n d t h e effects o f eng ine f a i l u r e , 
i t appears t h a t these a i r p l a n e s w o u l d f i t 
I n t o t h e ca tegory o f t h e t w o - e n g i n e 
p r o p e l l e r - d r i v e n a i r p l a n e . T h e r e f o r e , 
p r e s c r i p t i o n o f t h e takeo f f sa fe ty speeds 
f o r t h r e e - e n g i n e p r o p e l l e r - d r i v e n a i r 
p lanes , i n t e r m s o f t h e s t a l l speed, i s 
m a d e t h e same as is c u r r e n t l y presc r ibed 
f o r t w o - e n g i n e p r o p e l l e r - d r i v e n a i r 
p lanes . 

I n 5 4 T . l 2 l ( b ) , t h e m a r g i n o f c l i m b 
g r a d i e n t f o r f o u r - e n g i n e a i r p l a n e s w i t h 
t w o - e n g i n e s i n o p e r a t i v e is p r e s c r i b e d t o 
be 0.5 per cent . P u r s u a n t t o t h e e n r o u t e 
l i m i t a t i o n s o f 5 40T.83, a i r p l a n e s are p r e 
c l u d e d f r o m flying a l o n g a n i n t e n d e d 
r o u t e i f a n y p lace a l o n g t h e r o u t e i s m o r e 
t h a n 90 m i n u t e s f r o m a su i tab le a i r p o r t 
unless c o m p l i a n c e is s h o w n w i t h t h e 
t w o - e n g i n e - i n o p e r a t i v e en r o u t e l i m i t a 
t i o n s o f 40T .83<b) . These r e q u i r e m e n t s 
a u t o m a t i c a l l y p r o h i b i t t w o - e n g i n e a i r 
p lanes f r o m flying s u c h routes . 

T w o c o m m e n t s were received i n r e 
sponse to D r a f t Release 62-24. One s u c h 
c o m m e n t w a s f a v o r a b l e ; t h e o t h e r c o m 
m e n t expressed a need f o r a r e v i s i o n o f 
t h e proposed r u l e . I n t h e l a t t e r case, 
t h e Aerospace I n d u s t r i e s A s s o c i a t i o n 
( A I A ) ques t i oned t h e v a l i d i t y o f c e r t a i n 
o f t h e c u r r e n t p r o v i s i o n s i n v o l v i n g t h e 
t w o - e n g i n e s - i n o p e r a t i v e l i m i t a t i o n s a n d 
proposed c e r t a i n rev is ions t o t h e c u r -

(As p u b l i s h e d i n t h e F e d e r a l R e g i s t e r [Y] F . R . 123927 December l l i , 1?62) 

like 



r e n t prov is ions o f S R - 4 2 2 B . I n t h i s 
r e g a r d , t h e A I A proposa l i n v o l v e d a n i n 
crease i n t h e t i m e l i m i t a t i o n o f 90 m i n 
utes associated w i t h 5 40T.63 t o 120 m i n 
utes , a n d a s s u m p t i o n s t h a t t h e first 
eng ine f a i l s a t t h e c r i t i c a l p o i n t o f t h e 
r o u t e a n d t h e second engine f a i l s t h i r t y 
m i n u t e s l a t e r . T h e c u r r e n t l y effective 
r e g u l a t i o n s r e q u i r e t h e a s s u m p t i o n t h a t 
t h e t w o engines f a i l s i m u l t a n e o u s l y . I n 
a s m u c h as t h o A I A proposa l w o u l d 
change t h e present r e q u i r e m e n t s f o r t w o -
eng ine a n d f o u r - e n g i n e a i r p l a n e s as w e l l 
as t h r e e - e n g i n e a i r p l a n e s , i t goes c o n 
s i d e r a b l y b e y o n d t h e scope o f t h e p r o 
posa l set f o r t h i n D r a f t Release 62-24. 

T h e A g e n c y has considered t h e A I A 
proposa ls a n d f i n d s t h a t t h e y w o u l d r e 
s u l t i n a l o w e r i n g o f t h e leve l o f s a f e t y 
p r o v i d e d f o r by t h e c u r r e n t r e g u l a t i o n s 
t h e l o w e r i n g o f w h i c h c o u l d n o t be j u s t i 
f i e d . T h e Agency is o f t h e v i ew t h a t t h e 
e n r o u t e leve l of sa fety w i t h t w o - e n g i n e s 
i n o p e r a t i v e f o r t h r e e - e n g i n e a i r p l a n e s 
o v e r r e l a t i v e l y l o n g routes s h o u l d be t h e 
same as c u r r e n t l y prescr ibed i n t h e r e g u 
l a t i o n s f o r f o u r - e n g i n e a i r p l a n e s . I t i s 
bel ieved t h a t t h e proposa ls c o n t a i n e d i n 
D r a f t Release 62-24 w o u l d achieve t h i s 
goa l , t h e r e f o r e , those proposals a r e i n 
c o r p o r a t e d i n t h i s a m e n d m e n t w i t h o u t 
a n y s i g n i f i c a n t change . 

S y s t e m w o r t h i n e s s of t h r e e - e n g i n e t u r 
b i n e - p o w e r e d a i r p l a n e s also requires 
e v a l u a t i o n o f o t h e r r e q u i r e m e n t s of t h e 
C i v i l A i r R e g u l a t i o n s d e a l i n g w i t h a i r 
m a n c e r t i f i c a t i o n a n d w i t h t h e o p e r a t i n g 
r u l e s n o t c o n t a i n e d i n S R - 4 2 2 B . T h e 
A g e n c y i n t e n d s t o t a k e t h e necessary 
r e g u l a t o r y a c t i o n w i t h respect t o these 
m a t t e r s p r i o r t o t h e i n t r o d u c t i o n o f 
t h r e e - e n g i n e t u r b i n e - p o w e r e d a i r p l a n e s 
i n t o a i r c a r r i e r service. 

I n t e r e s t e d persons have been a f forded 
a n o p p o r t u n i t y t o p a r t i c i p a t e i n t h e 
m a k i n g o f t h i s a m e n d m e n t (27 F .R . 
4938 ) , a n d due c o n s i d e r a t i o n has been 
g i v e n to a l l r e l e v a n t m a t t e r presented . 

I n c o n s i d e r a t i o n o f t h e f o rego ing , S p e 
c i a l C i v i l A i r R e g u l a t i o n N o . S R - 4 2 2 B is 
h e r e b y a m e n d e d as f o l l ows , ef fect ive 
J a n u a r y 15, 1963: 

1. B y a m e n d i n g 5 4T.114(b) (1) b y i n 
s e r t i n g be tween t h e words " t w o - e n g i n e " 
a n d " p r o p e l l e r - d r i v e n " t h e words " a n d 
t h r e e - e n g i n e " . 

2. B y a m e n d i n g { 4T .114(b ) (2) b y d e 

l e t i n g t h e w o r d s " t w o eng ines " a n d i n 
s e r t i n g i n l i e u t h e r e o f t h e w o r d s " t h r e e 
eng ines " . 

3. B y a m e n d i n g 5 4T.116(g ) b y i n s e r t 
i n g a f t e r t h e w o r d s " t w o - e n g i n e a i r 
p l a n e s " t h e f o l l o w i n g phrase "1.5 p e r c e n t 
f o r t h r e e - e n g i n e a i r p l a n e s " , 

4. B y a m e n d i n g 5 4T.117a(b ) b y i n 
s e r t i n g be tween t h e w o r d s " t w o - e n g i n e 
a i r p l a n e s " a n d t h e w o r d " a n d " t h e 
p h r a s e " , equa l t o 0.9 p e r c e n t f o r t h r e e -
engine a i r p l a n e s " , 

5. B y a m e n d i n g § 4T .120 (a ) b y i n 
s e r t i n g b e t w e e n t h e w o r d s " s h a l l n o t be 
less t h a n " a n d t h e n u m e r a l s " 0 . 5 " t h e 
phrase "0.3 p e r c e n t f o r t h r e e - e n g i n e a i r 
p lanes , a n d n o t less t h a n " . 

6. B y a m e n d i n g 5 4T .120 (b ) by i n s e r t 
i n g be tween t h e w o r d s " t w o - e n g i n e a i r 
p l a n e s " a n d t h e w o r d " a n d " t h e p h r a s e 
" , n o t less t h a n 2.7 per cent f o r t h r e e -
engine a i r p l a n e s , " . 

7. B y a m e n d i n g § 4T.120(c ) b y i n s e r t 
i n g be tween t h e w o r d s " t w o - e n g i n e a i r 
p l a n e s " a n d t h e w o r d " a n d " t h e phrase 
" , n o t less t h a n 1.5 p e r c e n t f o r t h r e e -
engine a i r p l a n e s , " . 

8. B y a m e n d i n g § 4T .120 (a ) b y i n s e r t 
i n g be tween t h e words " t w o - e n g i n e a i r 
p l a n e s " a n d t h e w o r d " a n d " t h e phrase 
" , n o t less t h a n 2.4 p e r c e n t f o r t h r e e -
engine a i r p l a n e s , " . 

9. B y a m e n d i n g 8 4T.121(a ) by i n s e r t 
i n g be tween t h e w o r d s " t w o - e n g i n e a i r 
p l a n e s " a n d t h e w o r d " a n d " t h e p h r a s e 
" , 1.4 p e r c e n t f o r t h r e e - e n g i n e a i r 
p l a n e s , " . 

10. B y a m e n d i n g 8 4T.121(b> by d e l e t 
i n g t h e f i r s t sentence a n d i n s e r t i n g i n 
l i e u t h e r e o f t h e f o l l o w i n g new sentence 
" f o r a i r p l a n e s w i t h t h r e e o r f o u r e n 
g ines , t h e t w o - e n g i n e - i n o p e r a t i v e n e t 
flight p a t h d a t a s h a l l be d e t e r m i n e d i n 
s u c h a m a n n e r t h a t t h e y represent t h e 
a i r p l a n e ' s a c t u a l c l i m b p e r f o r m a n c e d i 
m i n i s h e d by a g r a d i e n t o f c l i m b equal t o 
0.3 p e r c e n t f o r t h r e e - e n g i n e a i r p l a n e s 
a n d equal t o 0.5 p e r c e n t f o r f o u r - e n g i n e 
a i r p l a n e s . " 
(Sees . 3 1 3 ( a ) , 601, 603; 72 S t a t . 752, 77S, 776; 
49 U . S . C . 1354. 1421,1423) 

Issued i n W a s h i n g t o n , D . C , o n D e c e m 
ber 10, 1962. 

N . E . H A L A B Y , 
Administrator, 

[FR. D o c . 62-12356; P i l e d , D e c . 13, 1962; 
8 :45 a . m . ] 
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A f f e c t s Parts: 4b, 10, 40, 
41, 42, 43 

Amendment No» 2 
Regulation No. SR-422B 

UNITED STATES OF AMERICA 
FEDERAL AVIATION AGENCY 
WASHINGTON, D.C. 

E f f e c t i v e : December 20, 1962 
Issuedr December 20, 1962 

IReg. D o c k e t No. 1632; A m d t . No. 3, R e g . N o . 
6 R - 4 2 2 B ) 

PART 4b—AIRPLANE AIRWORTHI
NESS; TRANSPORT CATEGORIES 

PART 10—CERTIFICATION AND AP
PROVAL OF IMPORT AIRCRAFT 
AND RELATED PRODUCTS 

PART 40—SCHEDULED INTERSTATE 
AIR CARRIER CERTIFICATION AND 
OPERATION RULES 

PART 41—CERTIFICATION AND OP
ERATION RULES FOR SCHEDULED 
AIR CARRIER OPERATIONS OUT
SIDE THE CONTINENTAL LIMITS OF 
THE UNITED STATES 

PART 42—IRREGULAR AIR CARRIER 
AND OFF-ROUTE RULES 

PART 43—GENERAL OPERATION 
RULES 

Special Civil Air Regulation; Turbine-
Powered Transport Category Air 
planes of Current Design; Turbo
prop Conversions 
The purpose of t h i s a m e n d m e n t is to 

rev ise t h e a p p l i c a b i l i t y of S R - 4 2 2 B [24 
FJFt. 5629] cons i s tent w i t h a c o n c u r r e n t 
a m e n d m e n t t o P a r t 4b o f t h e C i v i l A i r 
R e g u l a t i o n s concern ing - t h e t y p e c e r t i f i 
c a t i o n of t r a n s p o r t ca tegory a i r p l a n e s 
with t u r b o p r o p rep lacements . 

I n a c o n c u r r e n t r e g u l a t o r y a c t i o n , t h e 
F e d e r a l A v i a t i o n A g e n c y h a s a m e n d e d 
P a r t 4b t o I n c o r p o r a t e t h e r e i n t h e p r o v i -
slons o f S R - 4 2 3 a p p l i c a b l e t o t h e t y p e 
c e r t i f i c a t i o n o f t u r b o p r o p e l l e r - p o w e r e d 
a i r p l a n e s p r e v i o u s l y t y p e c e r t i f i c a t e d 
•with t h e same n u m b e r of r e c i p r o c a t i n g 
engines . 

(As published i n the Federal Register 

770a 

U n d e r t h e a m e n d e d p r o v i s i o n s o f P a r t 
4 b , t u r b o p r o p e l l e r - p o w e r c r l a i rp lanes , 
p r e v i o u s l y t y p e c e r t i f i c a t e d w i t h t h e 
same n u m b e r o f r e c i p r o c a t i n g eng ines 
a r e r e q u i r e d t o c o m p l y o n l y w i t h t h e 
c e r t i f i c a t i o n p e r f o r m a n c e r e q u i r e m e n t s 
o f S R - 4 2 2 B . T h e r e f o r e , i n o r d e r t o m a k e 
t h e p r o v i s i o n s o f S R - 4 2 2 B c o n s i s t e n t 
w i t h t h e a m e n d m e n t o f P a r t 4b, i t is 
h e r e b y a m e n d e d express ly t o p r o v i d e 
t h a t t u r b o p r o p e l l e r - p o w e r e d a i r p l a n e s 
w h i c h w e r e p r e v i o u s l y t y p e c e r t i f i c a t e d 
w i t h t h e same n u m b e r o f r e c i p r o c a t i n g 
engines n e e d c o m p l y o n l y w i t h t h e p e r 
f o r m a n c e r e q u i r e m e n t s t h e r e o f . 

S ince t h i s a m e n d m e n t Is a c l a r i f i c a * 
t i o n o f t h e p r e s e n t r e q u i r e m e n t s a n d 
imposes n o a d d i t i o n a l b u r d e n u p o n a n y 
person , n o t i c e a n d p u b l i c p r o c e d u r e 
h e r e o n a r e unnecessary a n d i t m a y be 
m a d e ef fect ive o n less t h a n 30 d a y s ' 
n o t i c e . 

I n c o n s i d e r a t i o n o f t h e f o r e g o i n g , t h e 
f i r s t sentence o f Spec ia l C i v i l A i r R e g u l a 
t i o n N o . S R - 4 2 2 (24 F .R . 5629) i s h e r e b y 
a m e n d e d t o r e a d as f o l l ows , e f fect ive 
December 20, 19S2: 

C o n t r a r y p r o v i s i o n s o f t h e C i v i l A i r R e g 
u l a t i o n s n o t w i t h s t a n d i n g , a l l t u r b i n e -
poweteS t r a n s p o r t category a i r p l a n e s tor 
w b l c h a t y p e cert i f icate l s I s s u e d a f t e r A u g u s t 
29, 1959, s h a l l c o m p l y w i t h a l l o* t h e f o l l o w -
I n g r e q u i r e m e n u , except t h a t , t u r b o p r o p e l -
l e r - p o w e r e t i a i r p l a n e s p r e v i o u s l y t y p e 
c e r t i f i c a t e d vri th t h e s a m e n u m b e r o f r e c i p 
r o c a t i n g e n g i n e s n e e d only c o m p l y w i t h t n e 
p e r f o r m a n c e r e q u i r e m c m to of p a r a g r a p h 2, 

(Sees , 313(a), 601, 603; 72 S t a t , 752, 775, 776, 
49 r/aC. 1364,1421,1423) 

I s sued i n W a s h i n g t o n , D . C , o n D e 
cember 20, 1962, 

N . E . H A L A B Y , 

Administrator. 
[ P J t . D o c . 63-12808; F i l e d , D e c . 28, 1962; 

8 :48 a JUL.] 

</27 F.R. 1 2 9 2 6 7 December 29, 1962 > 
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